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LIX. An Account of the EffeEis of EhSiri- 
city in paralytic Cafes. In a Letter to 
John Pringle, M. D. F. R. S. from Ben^ 
jamin Franklin, Efq\ F. R. S. 

S I R. 
Read Jan. 12, / | "^HE following IS what I can at pre- 

'7^^* X fent recoUea:, relating to the ef- 
fects of electricity in paralytic cafes, which have 
fallen under my obfervation. 

Some years fince, when the news-papers made 
mention of great cures performed in Italy or Ger- 
many, by means of eledricity, a number of para- 
lytics were brought to me from different parts* of 
Penfylvania, and the neighbouring provinces, to be 
eledtrifed ; which I did for them at their requdft. 
My method was, to place the patient firft in a oiair, 
on an eled:ric ftool, and draw a number of large 
ftrong fparks from all parts of the ^ed:ed limb or fide. 
Then I fully charged two fix-gallon glafs jars, each of 
which had about three fquare feet of furface coated ; 
and I fent the united (hock of thefe thro' the afFeded 
limb or limbs ; repeating the (Iroke commonly three 
times each day. The firfl: thing obferved was an 
immediate greater fenfible warmth in the lame limbs, 
that had received the ftroke, than in the others: 
and the next morning the patients ufually related^ 
that they had in the night felt a pricking fenfation in 
the flcfli of the paralytic limbs ; and would fomc- 
times ditw a number of fmall red fpots, which they 
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fuppofed were occafioned by thofe prickings. The 
limbs too were found more capable of voluntary- 
motion, and feemed to receive ftrength. A man, 
for inftance, who could not the firft day lift the 
lame hand from off his knee, would the next day 
raife it four or five inches, the third day higher ; and 
on the fifth day was able, but with a feeble languid 
motion, to take off his hat. Thefe appearances 
gave great fpirits to the patients, and made them 
hope a perfed: cure ; but I do not remember, that I 
ever faw any amendment after the fifth day : which 
the patients perceiving, and finding the fhocks pretty 
fevere, they became difcouraged, went home, and 
in a fhort time relapfed ; fo that I never knew any 
advantage from electricity in palfies, that was per- 
manent. And how far the apparent temporary ad- 
vantage might arife from the exercife in the patients 
journey, • and coming daily to my houfe, or from the 
fpirits given by the hope of fuccefs, enabling them 
to exert more ftrength in moving their limbs, I will 
not pretend to fay. 

Perhaps fome permanent advantage might have 
been obtained, if the eledtric (hocks had been ac- 
companied with proper medicine and regimen, un- 
der the direction of a fkilful phyfician. It may be, 
too, that a few great ftrokes, as given in my me- 
thod, may not be fo proper as many fmall ones; 
fince, by the account from Scotland of a cafe, in 
which two hundred fhocks from a phial were given 
daily, it feems, that a perfedt cure has been made. 
As to any uncommon ftrength fuppofed to be in the 
machine ufed in that cafe, I imagine it could have 
no fture in (he efFeA produced ; fince the ftrength 
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of the (hock from charged glafs is in proportion to 
the quantity of furface of the glafs coated ; fo that 
my (hocks from thofe large jars mud have been 
much greater than any, that could be received from 
a phial held in the hand. 
I am, with great refpeft, 

S I R, 

London, Your moft obedient Servant, 

Dec. 21, 1757. 

R. Franklin. 



LX. Obfervations on the late Comet in Sep- 
tember and October 1757 ; made at the 
Hague by Mr. D, Klinkenberg : In a 
Letter to the Rev. James Bradley, D. D. 
Aflronomer Royal^ and RR.Sj and Mem- 
ber of the Royal Academy of Sciences at 
Paris. Tranjlated from the Low Dutch. 

S I R, 

Read Jan. 12, T Hope you will be pleafed to excufe 
"7^®- J[ the liberty, which I take, of troubling 
you with my obfervations on the comet, which 
made its appearance here, and in other parts of Eu- 
rope, in the months of September and Oftober laft ; 
and which, according to the news-papers, was firft 
obferved the nth September by Mr. Gartner, at 
Dorlkeurtz near Drefden ; then by me, on the i6th 
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of the faid Month, here in the Hague ; and after- 
wards in different places. As I find, that you have 
obferved the comet, I doubt not but that you have 
done it in the moft accurate manner ; and my great 
love for this fcience induces me to beg, that I may 
haye the happinefs of knowing fome of your ob- 
fervations. My good friend Mr. Struyk at Amfter- 
dam wrote me fome time ago, that he intended to 
alk the fame favour of you ; but I have not fince 
heard any further from him. I obferved this comet 
from Septemb. i6th in the morning, until Odlob. 
the 1 ith in the morning ; and found its fituations, 
according to my method, as follows : 

Longit. Latit, 

^7S7' o / o / 

Sept. 1 6. at 4h. ante mer. The comet in S lo 15 with 10 10 North. 

17 — 3 — — — — — S 14 7 938 

18 — 3| — — — — — S 18 10 8 57 

19 — 4 — — — I — — S 22 I 8 17 

22—2^— _ — — — a 3 46 — 615 
23—4 — — __ — a 7 36 — 5 24 

25— 4i .^ .— — — — SI 14 50 46 

28 4 — . — ft 24 22 I 41 

Oft. I — 45. — — — — — fl]e2 46 o 12 South, 

4 — 4i _ — _ _ — TO 9 45 1 30 

9 — 4t ^" "-" — "~ — TO 20 20 2 ijo 

11—5 — — _ — — TO 24 46 39 

But the two laft obfervations will, in my opinion,^. 
differ the moft 5 becaufe, when I made them, I was in 
fome doubt about the adjuftment of my inftruments ; 
and the comet was then far advanced into the morn- 
ing rays. I have, fmce the month of February laft 
to the end of May, made fundry obfervations on 
fixed ftars, with a telefcope of 16 inches, made by 
Mr. Short ^ and with a pendulum clock, made after 
the manner of Mr. Graham, by Mr. VryhthofF of 

this 
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this place. In the months of February and March, 
by a medium of eight oblervations, I found, that by 
the clock, the ftar Rigel, in every daily revolution, 
pafled 4 min. 2-^ feconds of time earlier, in the tele- 
fcope ; and in the latter end of May I found, by fix 
obfervations, (the clock not in the leaft changed or 
altered) on the ftar Spica Virginis, that that ftar, 
in every revolution, paffed 4 min. 5-3 fee. earlier, in 
the fame telefcope ; which intervals differ pretty 
nearly z-f feconds of time from one another. Whether 
this difference arifes from any defed: in the clock,, 
or whether it proceeds from any fmall difference of 
velocity of the earth's motion round its axis, I would 
have been very glad to have endeavoured to find out 
by farther inquiry, had not the death of Mr. S.. 
Koenig intervened, and I thereby hindered from con- 
tinuing my obfervations. The above obfervations 
were taken in the obfervatory of his illuflrious High- 
nefs the minor Prince of Orange and Naffau, &c. &c. 
under the diredlion, and with the approbation of the 
aforefaid Mr. Koenig. After the death of that gen- 
tleman, I petitioned her Royal Highnefs the Princefs 
Governefs of thefe Provinces, &}c. that I might have 
leave to continue my aflronomical obfervations ; but 
as yet I have not been able to obtain her Royal 
Highnefs's pcrmiflion : othcrwife I would have ob- 
ferved this laft comet with more exadtnefs. Had I 
been able to purfue the above-mentioned obfervations, 
I would, for the greater certainty in regard to the 
pendulum, have made ufe of a farther precaution. 
By means of a flove, with the help of a thermo- 
meter, I would have endeavoured to have kept the 
room (in which the clock ftood) in the winter, and 

at 
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at all times, in the fame degree of heat it had at the 
time I made the obfervations in the fummer. I 
would alfo have daily obfcrved and noted the moon's 
place, at the time of the obfervations. Tho' this 
is but a flight obfervation of mine ; yet I make no 
doubt, but that in cafe, by the different diftances of 
the earth from the fun, and the different diftances 
and fituations of the moon with refpedl to the earth, 
and the refpedtive effeds produced by thefe caufes, 
any inequality arifes in the velocity of the diurnal 
motion of the earth on its axis, you (who have 
made the moft fublime obfervations on the aberra- 
tion of the fixed ftars, and more than any mortal 
ever did before) muft have difcovered, and are well 
acquainted, with the fame. 

As my above-mentioned obfervations on the co- 
met appeared too incorredt to undertake a calcu- 
lation for the afcertaining of its path from the theory, 
I contented myfelf with effefting it by a conftruc- 
tion. By this means I found, on a figure, whofe 
globular or fpherical diameter was 13!^ Rhineland 
inches, as follows : 

That the comet was in its perihelion the 21ft of 
Odtober, at two of the clock in the afternoon : the 
place of the perihelion 3 degrees in Leo. The co- 
met's diftance in the perihelion from the fun was 
about 34 parts, whereof 100 make the mean diftance 
between the fun and the earth. The inclination of the 
comet's orbit with the ecliptic 13 degrees ; and the 
fouthern latitude of the perihelion alfo 1 3 degrees : 
the afcending or north node Q 47 degrees in jScorpio ; 
and the comet's motion dired, or according to the 
order of the iigns of the zodiac. On this fuppofi- 

tion 
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tion I have, for fome of the times of obfervations, 
eftimated the apparent places of the comet, and 
found them as follows : 
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The obfervations, which I have taken, to ground 
the meafurement on, are thofe of the i6th and 23d 
of September, and of the ift of Odober. It ap- 
pears very evident, not only from this rough calcu- 
lation, but every other circumftance of this comet, 
that it is not the fame with that in the year 1682 : 
which, on certain accounts, is very defirable to be 
known ; for both here, and in other parts of the Ne- 
therlands, there have been fome people, who have 
publiftied mere conjeftures ; and have ventured (very 
minutely and exadtly, as they pretended) about the 
time that this comet firft made its appearance, to pre- 
did the return of the comet of the year 1682, But by 
the above, the weaknefs of their preteniions is very 
evident to all the world : whereas, if this had proved 
to be the expedted comet, they would have aflumed 
to themfelves much undue praife, and have pretended 
to knowlege even fuperior to the every- where much, 
celebrated Newton and Halley. 

It appears alfo probable to me, that this comet is 
none of thofe already calculated, or brought upon a 
lift, by Meffieurs Halley and Struyk. It is fome what 

remarkable. 
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remarkable, that the line of the nodes is almoft at 
right angles with the long axis of the cliipfis ; which 
correfponds nearly with the comets of the years 
1580, 1683, and 1686: but thofe had their peri- 
helions northward of the ecliptic s whereas the peri- 
helion of the laft, which we have lately feen, was to 
the fouthward of the ecliptic. 

I have the honour to fubfcribe myfelf, with the 
moft perfect eftecm for you, and your fublime ftudies, 
very refpedlfuUy, 

S I R, 

Your very humble and obedient Servant, 

Hague, 13th Dec. r\ w ^ u 

1757. D. Khnkenberg. 



LXL Remarks on the different Temperature 

of the Air at Edyftone, from that ob- 

ferved at Plymouth, between the yth and 

i^th of]\i\y 1757. By Mr. John Smea- 

ton, F.R.S. 

S I R, 

Read Jan. 12, /^N the reading of Dr. Huxham's 
*^^ ' V^^ letter at the laft meeting, fome ob- 
fervations occurred to me, concerning the different 
temperature of the air, which I had obferved at the 
Edyftone, from what had been obferved by the 
Dodlor at Plymouth, between the 7th and 14th of 

July 
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J«4y lall : which having been dcfircd by fome mem<« 
bers to be put into writings I beg leave to ti-ouble 
yda Witfi thb folbwing. 

i EAyf^tint is diftant from Plymouth about 19 
miles, and witjiout the head-lands of the Sound 
about II. ; 

The /til and 8th were notr remarkable at Bdyflode 
for heat or cold : tlic wcaither was very moderate; 
with a light breeze at eaft; which allowed us tt> 
#orJc upon the roclc boih days, when the tide 
ferved. 

About midnight, between the 8th and 9th, the 
wind being then frefli at eaft, it was remarkabr^f 
cold fbr the feafoh, as I had more particular occafion 
to obferve, on account of a ihip that wis caft away 
upon the rocks. The wind continued cold the pth 
aU day 5 which was complained of by fomc of the 
ihipwrecked feamen, who had not time to fave their 
cloaths ; and fo fre£h at eafl-, as prevented our going 
near the rocks, or the wreck ; and fo continued tiU 
Sunday the loth; when, feeing no profpedt of d 
fudden alteration of weather, I returned to Plymouth 
m a failing boat, wrapped up in my thick coat. As 
foon ^ we got within the headlands, I could per- 
ceive the wind to blow confidcrably warmer j but 
not fo warm as to make my. great coat uncafy* 
Having had a quick pafiage, in this manner I went 
home, to the great ailonifliment of the family to fee 
me fo wrapped up, when they were complaining of 
the exceflive heat : and indeed, it was not long be- 
fore I had reafon to join in their opinion. 

This heat I experienced till Tuefday the 12th, 
When I again went off to fea, where I found the air 

V^ u 50. R r r very 
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very temperate, rather cool than warm j and Co con- 
tinued till Thurfday the 14th. 

In my journal for Wednefday the 13th I find the 
following remarks, viz. " This evening's tide" (from 
6 A. till 12 A.) " the wind at eaftj^ but moderate^ 
" with frequent flaflies of lightning to the fouth- 
•* ward. Soon after we got on board the ftore- 
** veflel, a fquall of wind arofe from the ibuth-wef^ 
^* on a fudden, and continued for about a minute ; 
** part of which time it blew fo hard^ we expected 
*^ the mafts to go by the board : after which it was 
" perfeftly calm, and prefcntly after a breeze re- 
" turned from the eaft." 

And in the journal of the 14th is entered, ^ This 
** morning's tide'* (viz. from 1 M. to i A.) ** the 
" air and fea quite calm." 

Hence it appears, how different the temper of the 
air may be in a fmall diflance ; and to what fmall 
fpaces fqualls of wind are fomctimes confined: 

It niay not be amifs further to obferve upon this 
head, that once, in returning from Edyilone, having 
got within about two miles of the Ramhead, we 
were becalmed ; and here we rolled about for at Icafl 
four hours; and yet at the fame time faw veffcls^ 
not above a league from us, going out of Plymouth 
Sound with a frefh of wind, whofe diredtion was 
towards us, as we could obferve from the trim of 
their fails ; and as we ourfelves experienced, after 
we got into it by tacking and rowing. 

I am, Sir, 

Your mod humble Servant, 

FurniTalVlnn Courts * c^^«*^-^ 

12th Jan. 1758. J- omeaton. . 

LXIL 
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LXII. An Account of the Earthquake felt m 
the IJland of Sumatra, in the Eaft-lndies,' 
in November and December 1756. In a 
Letter from Mr. Perry to the Rev. Dr. 
Stukeley, dated at Fort Marlborough, in. 
the IJland ^Sumatra, Feb. 20. 1757. 
Communicated by the Refa. Wm. Stukeley, 
MD.RR.S. 

Read Jan. 12. /nps H E earthquake at Lifbon, which 
*^^ ' j|[ you gave me an account of, was 

dertainly the moft awful tremendous calamity, that 
has ever happened in the world. Its efitdts are ex-l 
treroely wonderful and amazing; and it ieems, as. 
you obferve, to have been felt In all parts of the 
globe. On the 3d day of the fame month the earth* 
quake of Li^n happened, I felt at Manna (i) a 
violent fliock myfelf ; and ft6m that timt to the 3d 
of December following I felt fio lefs than' twelve' 
different (hocks, all which I took an cxadl account 
of in my pocket-bock, ' Since which we have had . 
two very fevere earthquakes, felt, we believe, through- i 
out this ifland (1). The walls of (3) Cumber- 
land-houfe * were greatly damaged by them. Salop- 

houfe*, my own (formerly TVIrTMaflcy's), the houles 

' ■ ■'■' '■■ — -.■ . • ■■ ' , 

(i) Manna lies about'50 miles to the fouthward of Marlborough. ' 

(2) The ifland of Sumatra is between 7 and 800 miles long* 
from north to Touth* 

(3) Cumberiand*boufe is a new well-built houfe for the gover* 
nor of • the (dace. • 

* N. B. Baib tbifi an antigwus to thif$rt. 

Rr r 2-^ ; of 
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of Lave (4) and Manna, were all cracked hy theoi;, 
vid m^ works at the lugar-pkntatum (f ) received 
coniiderable damage. The grpuod opeaed near the 
qualloe (6) at Bencoolen, and up the River in feveral 
places ; and there iflued therefrom fulphureous earthy 
and large quantities of water, fending forth a moft 
intolerable flench. Poblo Point (7); wa€ much cracked 
at the fame time ^ and ibme doofoom (8) in-land at 
Manna were deftroyed, and m^my people in thenj. 
' Thefe are all the ill effedls, th^ nave come to our 
knowlege \ but, it is reafonable to fuppofe, not all 
the damage, that has happened upon the ifland. 



LXIIL Concerning the Fall of Water under 
Brtd^ei. By Mr. J. R^obertfon, F.R.S. 

»ca4 Jan. 19. QJOME tixpc before the year 1749^ 
'^'^* Iw^ ^ probkoi about th(q fafl of water, 
occaiioped by the pie^s .of bridges built a$:rof$ a river, 
was niiKh» i^ked of ^ JLondon, on stccpunt of the 
fall that it; was fi^ppofe^ would be at the new bridge 
to be built at Weftmipfisi^r^. In Mr-Hawkfmore's and 
Mr. LabelyeV paorphlfits,^ the former publi&ed ia 

(4) Laye hoiii* or fa^iy is about 30 miles to the northward of: 
lAaribocough^ and Maoha^houfe or;£adory fiitf miles to the fouth- 

(5) The fugar-plantation is five or fix miles from Marlborough*. 

(6) The ^alki is the country word for k river's moudi. 

(7) Poblo Point lies about three leagues ta the ibittbward ofi 
Marlboroueh. 

(8) Doyooni ace villages*. 
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173^, and the ktter In 173.^ the refult of Mir. La« 
bclye'i computations waa given : but neither the in- 
veftigation of the problem, nor any rules, were at 
that time exhibited to the public. 

In the year 1742 was publiflied Gardiner*s edition 
of Vlacq's Tables 5 in which, among the examples 
there prefixed to (hew fome of the ufes of thofe 
tables drawn up by the late Willian^ Jones, Efqj 
there are two examples, ojie fhewing how to com-- 
pute the fall of water at London-bridge, and the 
other applied to Weftminfter- bridge : but that ex- 
cellent majthematician's inveftigation of the rule, by 
which thofe examples were wrought, was not printed,, 
altho' he communicated to feveral of his friends copies* 
thereof. Since that time, it feems as if the problenK 
liad in general been forgot, as it has not made its ap* 
pearance, to ray knowlege, in any of the fubfequent 
publications. As it is a problem ibmewhaC curious,, 
tho' not difficult, and its folution not generally knowa 
(having feen four different folutioos, one of them^ 
very imper&d, extracted from the. private books of 
an office in one of the departments of engineering in 
a neighbouring nation), I thought it might give fome: 
entertainment to the curious ia thefe matters,, if the 
whole procefs were publi(hed» In the following in- 
veftigation, much the fame with Mr. Jones's, as the 
demonilrations of the principles therein ufed appeared 
to be wanting, they ace here attempted to^ be fup- 
plied. 

Principles^ 

I.- A beavy My^ that in tbefirji fecmd of time has^ 
fallen the b^bt of %feet^ box acquired fucb a^ve^ 

locity^ 
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^lodtyy tbatj moving uniformly tberemtb^ will in 

the nextfecond of time move the length of 2 zfeet. 

II. Jbefpaces run thro' by falling bodies are propor^ 
tional to one anotber as the fquares of their laji or 
acquired velocities. 

Thcfc two principles arc demonftratcd by the 
writers on mechanics. 

III. Water forced out of a larger chanel tbro' one 
or morefmaller pajfages^ will have the ftr earns thro 
thofe pajfages contra^ ed in the ratio of 2^ to 21. 

This is (hewn in the 36th prop, of tl^e 2d book 
of Newton's Principia. 

IV. In any fir earn of water ^ the velocity is fuch^ as 
would be acquired by the fall of a body from a 
height above the furjace of thatfiream. 

This is evident from the nature of motion. 

V. The velocities of water thro' different paffages of 
the fame height^ are reciprocally proportional to 
their breadths. 

For, at fome time, the water muft be delivered 
as faft as it comes ; otherwife the bounds would 
be overflowed. 

At that tiriie, the fame quantity, which in any 
time flows thro' a fedtion in the open chanel, is 
delivered in equal time thro' the narrower paf- 
fages ; or the momentum in the narrow paffages 
muft be equal to the momentum in the open 
chanel ; or the reftangle under the fedlion of the 
narrow paffages, by their mean velocity, muft be. ^ 
equal to the reOangle under the fedjon of the 
open chanel by its mean velocity. 

Therefore 
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Therefore the velocity in the open chanel is to 
the velocity in the narrower paffagcs, as the fec- 
tion of thofe paiTages is to the fedion of the open 
chaneL . 

But the heights in both fe^tions being equals 
the fedlions are diredtly as the breadths ; 

Confequently the velocities are reciprocally as 
the breadths. 

VI. In a running Jiream, the water above any ob^ 
Jiacles put therein will rife to fucb a height^ that 

by its Jail the ftream may be dij charged as fajl as 
it comes. 

For the fame body of water, which flowed in 
the open chanel » muft pafs thro' the paflages made 
by the obftacles : 

And the narrower the paflages, the fwifter will 
be the velocity of the water : 

But the fwifter the velocity of the water, the 
greater is the height, from whence it has dc'- 
fcended : 

Confequently the obftacles, which contraft the 
chanel, caufe the water to rife againft them. 

But the rife will ceafe> when the water can run 
off as faft as it comes : 

And this muft happen, when, by the fall be- 
tween the obftacles, the water will acquire a ve- 
locity in a reciprocal proportion to that in the 
open chanel as the breadth of the open chanel is 
to the breadth of the narrow paflTages. 

VII. The quantity of the fall caufed by an objlacle in 
a running fir earn is meafured by the difference be^ 

tweeo 
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Pwem the heighti faikn fr$m to acjuthe the veh£i^ 
ties in the narrow pafages and open cbanel. 

For jttft above the fall, the velocity of the ftreatn 
is fuch, as would be acquired by a body falling 
from a height higher than the furface of the 
water : 

And at the fall, the velocity of the dream is 
fuch, as would be acquired by the fall of a body 
from a height more elevated than the top of the 
falling dream ; and confequently the real fall li 
lefs than this height. 

Now as the ftream comes to the ^ fall with a 
velocity belonging to a fall above its furface j 

Confequently the height belonging to the velo- 
*city at the fall muft be dimrniflied by the height 
belonging to the velocity, with which the ftream 
arrives at the iall. 

P R O B L E M* 

In a cbanel of running lOat^r^ nvbofe breadth is con-- 
' traced by one or more objiaclesy the breadth of 
the chanel, the mean velocity of the whole fiream^ 
and the breadth tf the water-way between the ob^ 
fades being given ; To find the quantity of tl^ 
fall occafioned by thofe objiacles. 

Let b = breadth of the chanel in feet. 

V = mean velocity of the water in feet per fee. 
c = breadth of the water-way between the 
obftacles. 

Now 25- : 21 :: f ; — t the water-way con- 

trafted. ..... ... Principle III. 

And 
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And -^c : 6 :: V : — v the vcloc. per fee. in the 

25 21 c ^ 

water-way between the obftades.^ . . Princip. V. 

Alfo To" : vv :: tf : — the height fallen to 

acquire the vel. v.- . . . . . . I. & II. 

AndTi* • ^* %v^v.ai ii3* x — the height 
aifl 2ia 4^ ^ 

fallen to acquire the vel. ^ v. . . . ^ . I. & II. 

; Then ^ X — — — is the meafurc of the fall 
required VII. 

Or ^ — I X — is a rule, by which the fall may 

2,1 c\ 4« "^ 

be readily computed. 
Here a ac 16,0899 feet and 4^ s 64,3596. 

Example I. For LoMdon-^Bridge. 

B.y the obfervations made by Mr. Labelye in 1746, 

The breadth of the Thames at London-bridge is 
926 feet ; 

The fum of the vyater-ways at the time of the 
greateft fall is 236 feet ; 

The mean velocity of the ftream taken at its fur- 
face juft above bridge is 3^ feet per fccond. 

Under almoft all the arches there are great num- 
bers of drip-fliot piles, or piles driven into the bed 
of the water-way, to prevent it from bemg waflied 
away by the fell. Thefc drip-fliot piles confide- 
rably contraft the water-ways, at leaft ^ of their 
meafured breadth, or attout^ ^^gl feet in the whole. 

Vol. 50. Slf So 
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So that the water- way will be reduced to ip6-|: 
feet. 

Now b = 926; e a* ip^i V =B 3y; 4^ « 

^4>359<5- 

Thcn-*-^^^ = i.<Jo532 

41 f 4130 ** •'■' 

And 5,60531** a= 3 1,4 ip6> and 3 1,4196 — I « 

AlfQ ^v ^ g' ^ ^> And ^ .=^ 3bxt.3S9^ 
= o,jff8i. 

Then 30,415)$ x 0,1 J5&1 = ^^^9 fecv the falE 
fought after. 

By the moft exaft obiervations ip^^^ ,about thc^ 
year 1736^ the meafurc of the fell was 4, feet 9- 
inches. 

Example II. For Wepninfier-Bridge. 

* Altho* the breadth of the river at Weftminfter- 
bridge is 1 220 feet ; yet, at the time of the greatcft^ 
fall, there is water thro' only the thirteen large arches/ 
which amount to 820 feet: to which adding the 
breadth of the twelve intcrnaediate piers, equal to^ 
174 feet, gives 5r94 for the breadth pf the river at 
that time : and ^e velocity of the vwtter juft above 
bridge (from, many expeuments) is not greater than 
z\ feet fer fecoaid. 

And 
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And 1,443'* tit 2,081 ; And 2<o8J—- 1 a* i,oJ» 



21 f' 



Alio ^ ^ = - 2= -*i ; Ana -^ =c ' v ■ * . ■ sai 
4l 16 ' 48 16 X 64,3596 

0,0785. 

Titen 1,082 % o.'o/S^ a 0,084 feet, the fall 
fottgbt. 

Which is about i inch ; and is about half an 
|nch'%norc than the greateft fall ohferved by Mr« 
Labelye. 



LXIV, y^n Account of the Earthquake in 
the Weft Parts of Cornwall, July 15M 
^757- ^y *^ ^^* William Borlaiei 
M. A. F. R. S. Communicated by the Rev. 
Charles Lyttdton, LL.D. Dean of Ext- 
ter, JF.i2.iS- 

R^adjai.26. if^N Friday the ifth of July, 1757: 
^75^' V-^ a violent (hock of ah carthquaikc 
was felt in the wefiern parts of Cornwall. 

The thermometer had been higher than ufual, 
and the weather hot, or calm, or both, for eight 
days before; wind eaft and north-eaft. On the 
14th in die niorning, the wind fliifting to the fouth« 
weft, the weather calm and hazy, dieve was a 
(hower. The afternoon hazy and fair^ wind north- 
weft. The barometer moderately high, but the 
mercury lonarkably variable. 

S££a Ofi 
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On the ijtk in the morning, the wind frcih at 
north*weft, the atmofphere hazy. Being on the 
fands, half a mile eaft of Penzance, at i o A. M. 
near low water, I perceived on the furface of the 
fands a very unufual inequality : for whereas there 
are feldom any unevennefles there, but what are 
made by the rippling of the water, I found theiands^ 
for above 100 yards fquare, all full of little tubercles 
(each as large as a moderate mole<-hill), and in die 
middle a black fpeck on the top, as if {bmtthing 
had iflued thence. Between thefe convexities were 
hollow bafons of an equal diameter. From one of 
thefe hollows there ifTued a ftrong rufli of water, 
about the bignefs of a man's wrift, never obferved 
there before nor fince. 

About a quarter after fix, P. M. the fky duflcy, 
the wind being at weft north- weft, it fell quite calm.. 
At half paft fix, being then in the fummer-houfe at 
Keneggy, the feat of the Hon. J. Hacris, Efqv near 
Penzance, with fome company^ we were luddfenly 
alarmed with a rumbling noiie, as if a coach or 
waggon had pafled near us over an uneven pavement ; 
but the noife was as loud in the beginning and at the 
end, as in the middle 5 which neither the found of 
thunder, or of carriages, ever is. The lafh-cafc^ 
ments jarred : one gentleman thought his chair 
moved under him; and the gardener, then in the 
dwelling houfe (about an hundred yards diftant fi-om 
us) felt the ftone pavement of the room' he was in 
move very fenfibly. 

In what place the (hock began,, and whether pro^ 
grefike or inftantaneous in the feveral places wiiere 
it was felt, is uncertain, for want of accurately dc»- 
'termining the precife^pointof time in diftant places. 

The 
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The fhock was not equally loud or violent. Iti: 
extent was from the ifles of Sciily eaftward as far. 
aa^Lifkerd, and towards the north as far as Camel- 
ford s thro' which diftridt I (hall trace it, according 
to the beft informations I could procure. 

In the ifland of St Mary, Sciily, the fhock WM. 
violent. On the fhores of Cornwall, oppofite.to 
Sciily (in the parifli of Senan, near the Land's-end^: 
the noife was heard like that of a fpinning- wheel on- 
a chamber- floor. Below ftairs there was a cry, that 
the houfe was fliaking ; and the brafs pans and pew* 
ter rattled one againft another in feveral houfes in the 
fame parifh. In the adjoining pari{b of St. Juft, two 
young men being then fwinuning, felt a ftrong. and 
very unufual a^tation of the fea. In the town ot Pen- 
zance, in one houfe the chamber-bell rung;, in an** 
other the pewter plates, placed edgeways on a fhelf^ 
fhifted^ and did 'to one end of the ihelf : and it was 
every- where perceived moire or lef&, according as peo- 
ple's attention was engaged. 

At Trevailer, the feat of William Veale, Efquire^ 
about two miles from Penzance, the noife was heard,, 
and thought at firfl: to be thunder: the windows 
ihook, and the walls of the parlour, where Mr. 
Veale fat, vifibly nK)ved.. The jarring of the win* 
dows continued near half a minute ; but the motioxik^ 
of the walls not quite fo long : and fome mafons,. 
being at work on a contiguous new building, the up- 
right poles of the fcaffolds ihook fo violently, that, 
for fear of falling, they laid hold on the walls, 
which, to their flill greater furprize, they found agi-c 
tated in the fame manner. And a perfon prefent, 
who was at London at the tune of the two ihocks in> 

the: 
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the year 1751 , thought this fhcKk to tremble the 
fecond, both in degree and duration ( i )• 

At Mara2ion, the next market-town eafl of Pen- 
sluice, the houfes of ieveral perfons (hook to that 
degree, that people ran out into the ftreet, left the 
boufes (bould fall upon them. 

In the borough of St. Ives, on the north fea, fix 
miles north of Penzance, the fhock was fo violent, 
that a gentleman, who had been at Liibon during 
fbveral (hocks, faid, that this exceeded all he had 
met with, except that on the i ft of November 1755, 
*fo Bttal to that city. 

At Tehidy, the feat of Francis Baffet, Efq; the 
rooms (hook, and the grounds without doors were 
obferved to move. The (hock was felt fenfibly at 
Redruth, St. Columb, Bodman, &c. along to Ca« 
melfbrd, which is about 90 miles firom the ifle of 
Scilly. Frc»i Marazion eaftward it was felt at feve^ 
ral places in like manner, as far as Ldhvythyel ; but 
at Li(kerd, about ten miles eaft of Loftw}*thyel, it 
Was but faintly percdved, and that by a few perfons. 
It was ftill lefs fenfibk at Loo and Plymouth, 
** fcarcely fufficient to excite curiofity or fear*' (2). 

The times of its duration were various. At Ke- 
neggy we thought the noife could not have lafted 
above fix feconds ; at Trevailer, not two miles di-* 
(hmt to the weft, it was thought to have lafted near 
half a minute ; in the pari'(h of Gwynier half a mi- 
nute; at Ludgvan, three miles eaft of Penzance, 
the noife was rather longer than half a minute ; but 

(i) Letter from Willum Vcalc, Efq; 
(2) Lmer from John Tr^awk, Eiqs 

the 
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the Oiaking felt in the garden, and observed in die 
houfes^ (hort and momentary. In Germo great Pin-*^ 
WQi k, feven miles eafl of Penzance, it i^ed only » 
£3W fecoods ; but in the ifks of Scilly it was com- 
puted at 40 fecondsr 

' Thus was this earthquake Jfelt in towns, houfes,, 
and grounds adjacent; but itill more uarticularly^ 
alarming in our mines,, where the^e is lefs refuge,, 
and confequently a greater dread from the tremors 
of the eartli. 

In Carnorth adit, in the parifh of St. Juft, the 
fhock was fenfibly felt 18 fathom deep; in the min^ 
called Bofcadzhill-downs, more than }o fathom. 

At HueUrith mine, in the pariih of Lannant, p^o-^ 
pie faw the earth move under them, firft quick, the» 
in a flower wavy tremor ; and the ilage^boards oT 
the little winds or fhafts- 20 fathom deep were per*^ 
ceived to move. 

In EEerland mine, con^monly called the M^nor^ 
in the pariih of Gwynicr, the noife was heard 55: 
and 60 fathom deep, ^s if a ftuddle (3) had brokp,, 
and the deads (4) were fet a. running.^ it was nothwg: 
like the noife of thunder. 

In Chace* water mine the iame noife was hevfii 
at leaft 70 fathom- under the furface. 

At HueWitJi mine,, near Oodolphin, the npiie: 
was ieemingly underneath. I £slt (fays the diredor 
of the mine) the earth move under me with a* 
prodigious fwift, and apparendy horizontal tremor;: 
its continuance was but im a iew feconds of tiaue,. 
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hot like thunder, but rather a dull rumbling even 
found, like deads running under ground. In the 
fmith's (hop the window-leaves (hook, and the flat- 
ing of the houfe cracked. The whim-houfe (hook 
fo terribly, that a man there at work ran out of it, 
concluding it to be falling. Several perfons then in 
the mine, working 60 fothom deep, thought they 
found the earth about them to move, and heard an 
uncommon noife : fome heard the noife, and felt no 
tremor ; others, working in a mine adjoining called 
HueUbreag, were fo frightened, that they called to 
their companions above to be drawn up firom the 
bottoms. Their moor-houfe was (haken, and the 
padlock of their candle-cheft was heard to (Irike 
againft the ftaples. To (hew, that this noife pro- 
ceeded from below, and not from any concuflion in 
the atmofphere above, this very intelligent captain of 
the mine (5) obferves, from his own experience, 
that thunder was never known to zffcGt the air at tf o 
fathoms deep, even in a fingle (haft pierced into 
the hardeft none ; much lefs could it continue the 
found thro' fuch workings as there are in this mine, 
impeded in all parts with deads, great quantities of 
timber, various noifes, fuch as the rattling of chains, 
firidlion of wheels and ropes, and dafhing of waters ; 
all which muft contribute to break the vibratwns of 
the air as they defcend : and I intirely agree with 
this gentleman's condulion, that thunder, or any 
other noifes from above in the atmofphere, could not 
be heard at half the depth of this mine. This there- 
fore could be no other than a real tremor of the earth, 

(5} Mr. J. Nantcarrow. 

attended 
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^tended wjith a noife^ owing to a current of air and 
vapour proceeding upwards from the earth. 

I do ifothear of any perfon in thofe parts, who 
was fo fortunate as to be near any pool or lake, and 
had recolledJon enough to attend to the motion q£ 
the waters -, but it may be taken for granted, that 
during the tremors of the earth the fluids muft be 
more affedted than the folids : nay, the waters will 
apparently be agitated, when there is no motion of 
tne earth perceptible, as was the cafe of our ponds 
and lake- waters in mbft parts of &itain on the i^ 
of November 17 5 f. Whence this happens is difE- 
cult to fay : whether the earth's bofom undergoes at 
fuch times a kind of refpiration, and alternately emits 
and withdraws a vapour thro' its moft porou$ parts 
fufficient to agitate r.the waters, yet not fufficient toi 
fhake the earth 3 ,or whetho:. (he. earth, duriiag the. 
agitation of the waters, does rock and vacillate, tbo* 
not fo as to be ienfible to man j: is v/hat I ihatl leave 
to future inquiry. 

. Earthquakes are very rare in CornwalL This was 
but of fhort duration, and <lid no harm any^wh^^ 
as far. as I can leara.^ iand it is to be hoped not the! 
fooncr forgotten for that reafoijj but rather remem-* 
bered with all the irapreflions df gratitude fuitable, to 
an incident fo alarming and dangerous^ and yet fo* 
iaoiFeniive. 
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LXV. Some Obfervations 14pm the Sleep of 
Plants y and an Account of that Faculty r 
which Liimxus coils V^gtHs Florum ; mth 
an Enumeration of feveral PlantSy which 
are fukjeB to that Law. Communicated 
toWm. Watfon> M.D. F.R.S. by Mr. 
Richavd Pultney ^ Leiccften 

»eidjw.afc A Cofta and Profj>erAlpiiius,wha both 
^'^^* XjL ^wo*« near the conclufion of. the 
XVIth ccnturvr arc, f betieve, the firft^ who rccordfed 
that fiQfhiraai change ixs, the leaves of plants, which 
hatf fince been oii^^fimnus. It is an ebferratioa 
indeed as old as Pliny'^ time, that the leaves c^ tre- 
fell aiKime an ered fitiuttion ( i) upon the coming of 
ftornis. The fanae is (ri^ervable of our wobd^forrel y 
and Linnaeus adds, of almoll all plants with de- 
cimated ftamina (2). In the Trifohum pratenfe aU- 
bum C.B. Of conamon white-fk)wered nteadow tre* 
fody it i$ k) obvious, that the onmnon peoj^ in 
Sweden remark, and p'ognofticate the coming of 
tempefts s»d rwi from* it 

The examples of ifeeping plants inftisnced t^ ^- 
pinufi jtre but fewk That aumor ^s, it was com- 
mon to feveral Egyptian fpecies (3 ) ; but fpecifies only 
the Acacias, Abrus, Abfus, Sefban, and the Taiparind- 



(i) Trifoliitfii quoque inborrcrcere et folia contra tempeftatem 
fubrigere certum eft. Hift. Nat lib. xviii. cap. 35. 

(2) Flor. Lappon. p. 222. 

(3) ProTp. Alpin. de plantis .£gypti, cap. lo. 

tree. 
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tree. Cornatus fome time afterwards remarked tht^ 
property in the Ffendo-acacia Americana. Froo^ 
that time it has remained almoft unnoticed, till Lin« 
nxMS^ ever attentive to nature^s works, dircovere4 
that the fame affair was tranfaded in many oth^ 
plants ; and his obfervations have frn'Ri/hed us with 
numerous and obvious examples thereof^ Mr. MiUet 
mentions it in the M^dicago athana Lin. Sp. PL 77^ 
iuid we may add to the lift two other common plants 
not mentioned by Linnsus : theie are the Pbafeobu 
vulgaris^ common kidney-bean ; and the Trijotium 
praterife purpureum tnajus^ or clbver-grafs : in bodi 
which this noSurnal change is remarkably difplayed. 
t)oubtlefs daefame property exifts in numberiets other 
fpecies ; and fiiturb obfervation will very probably 
confirm Dr. Iliirs fentiment^ that no ^^ plant or tree 
" is wholly unaffedtcd by it.'* 

It is now more than twenty years fince Linnanu 
firft attended to this quality in plants. In his thra 
Xtdtpmicay when fpeaking of the TrifoUum pratenk 
alburn^ as above-mentioned , he remarks, that the 
leaves of the Mimofa, Cailia^ Baohinia, Parkinibma, 
Guilandina, and others in affinity with them, were 
fubjedl to this change in the n^ht time : and he had 
then carried his obfervations to far, as to find, that 
heat and cold were not the caufe of this qjiialityi 
fince they were alike influenced by it when pkaui 
in ftoves, where the temperature of the air was ak 
Ways the fame. 

The merit of reviving this fubje^t is therefore doc 
to the illuftrious Swede ^ and the naturalift is greatly 
indebted to him for fo far e:i^ending bis obfervations 
thereon. 

Ttta The 
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^. Convolvulus peregrinus ceruleos Fofio dblcmga 
C. B. pin. 295. Convolvulus tricolor Sp. plant, 158^ 
Little blue Convolvulus^ or Bindweed. This opens its 
flowers between the hours of five and fix in the 
morning, and fliuts them in the afternoon. 

4. Phalangium parvo flore ramofiim C. B. pin. 1^ 
Raii Hi/i PI. 1193. Branched Spiderwort with a 
fmalljlower. Thefe open about feven in the mom- 
ing« and clofe between the hours of three and four 
in the afternoon. 

f. Lilium rubrum Afphodeli radice C. B.pin. ^o^ 
Hemerocallis fulvus Sp. pL 324. ^be Day JUly. 
The flowers open about five in the morning, and 
fliut at feven or eight in the evening. 

6. Plantago aquatica minor. Park. 1245. Raii 
Syn. 25^7. Alifma ranuncubides Sp. pi. 343. Fl. 
Suec. 2. N"*. 325. The lejfer Water^Plantain^ during 
its flowering-time, only opens its flowers each day 
about noon. 

7. Caryophyllus fylveflxis prolifer C. B. pin. 209. 
Raii Syn. 337. Dianthus prolifer Sp. pi. 410. Fro^ 
liferous Pink. The flowers expand about eight in 
the morning, and clofe again about one in the after* 
noon. 

8. Spergula purpurea J. B. III. 722. Raii Syn. p. 
jfi. Arenaria niwa. Sp. pi. 423. Purple Spurrey. 
Thefe expand between nine and ten in the morning, 
rind clofe between two and three in the afternoon^ 
This iitde plant is common among the Corn in fandy 
/oils, and flowers in Jurle. 

o. Portulaca latifolia fativa C. B. pin. 288. Por- 
tulaca oleracea Sp. pi. p. 445. Common Purjtain^ 
opens its flowers about nine or ten in the morning, 
and clofes them again in about an hour's time. 

10. Fi- 
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10. Ficoides Afrkaiia,, folio plantagmis. imdulato 
micis^ argpntipia adl^eifo Boerh. Louige Iv pu ^91 .. Me^ 
fembryant^mum cbryilaUmum Sjx pt 4Sa JDwr 
m0;ii Ficoides. GThe flowers of txus . glaot open, at 
iiiina or ten^ and clofii at. three. or Ibivcia the after- 
noon* , 

11. Pleoides African foCo terecl in viUos radiatos 
abeunte. Touro. Me&mbrvanthemum barbatoov Sp» 
pi. 4?^. , The flowevs of tnis fpecies ex^nd atfeVei) 
Qt eight ^1 the moroiog^ and dofe about two in the 
aftcrNnoon^ 

\ 12. Ficoides. fiJio tereti Neapc^ta^ ilore. candido 
Henn« I^Jidg. 252. Kali Crafluls minoris foliis C. B» 
pin. 280* Mefembryanthemum apdiflorum Sp. pU 
480. The flowers of this plant open at ten qr ekvca 
in the morning, and cleia at three ia the aftornooo. 

I J* Mefembryanthenuim folio liaguiformi latiorr 
I>illen.Hort.£lth. MefeoabryanthcmiitirlinguifoniifB 
Sp. pL 4&8. Ficoides. wiib a. tangue-Jhaped /rusfl. 
The^ open at feven or eight in the moraingj anb^ 
arc clofed about three in. the afteraoon* 

14* Nymphsea alba J.B. III. 77a. Raii Syn. 36!^.; 
Nyoxphaea ,alha Sp.pLjiCL Fl. Sua?; i^. N^. 47^1, 
White IVuter Uly. This plant, grows in riVen^ 
pondS) and ditches, and theiiowei:& lie upon the fiur**- 
face of the water. At their tjme of c^xmniion,! whi^ 
is about feven inr the morning, the flstlk i^ ere(^i;edf 
and the flower more elevated. aJbov^ the furiace. In 
this fituation it continues till about lour in the aftcif^. 
noon>, when the flower finks to the ftuEtce of ^^ 
water, and dofes again* 

15. Papaver erraticum nudicaule flore fla^'o <^4^ 
ratQ Dillen;. Hort. Elth. ^p^u Papaver nudicqcule Sp. 

pK 



pip. 507. WildPoppv vntb\& naked ftalk and a 
yellow fweet\finelUng flower: The flower of diis 
plant opens at iive in the morning, and clofes at 
fevcn in the evening. 

16. Alyflbides incanum, foliis finuatis Tourn. Infti 
213. Alyflum finuatunxSp-jpl. 6fi. Hoary lilad^ 
itiArt with Jinuated leaves. ' T)m flowers of this plant 
txpiXiA between the hours of fix and eight in the 
morning, and clofe at four in the afternoon. 

17. Abutilon repens alceae foliis, ' flore helvolo 
pillen. Hort Elth. .5. M^lva Caroliniana Sp. pL 688. 
Creeping Indian Mallow with leaves like Vervain 
Mallow^ and a Jltfh'Coloured Jlower. Thefe open at 
nine or ten in the morning, and clofe at one in the 
afternoon. 

i8. Tragopogon liiteum Ger. 595. RaliSyn. 171, 
Tragopogon pratcnfe Sp. pi. 789. Tellow Goats 
Beard' ov Go-to-ied-at-noon: The latter of thefe 
names was given to this plant long fince, on account 
of this remaAable property. The flowers igpen in 
general about tftree or four o'clock, and clofe' again 
about nine or ten, in the morning. Thefe flowers 
win perform their vigilia, if fct in a phial of water, 
within doors for feveral mornings fucccffivdy ; and I 
have fometimes obferved them to be quite clofed,* 
from their utmofl flate of expanfion, in lefs than a 
quarter of an hour. It flowers in June. 

19. Tragopogon gramineis foliis, hirfutis. C B. 
pin. 275. Raii. Hifl. Plant. 253, Rofe- coloured Goats 
Beard. Thefe open between iive and fix in the 
morning, and clofe about eleven. Tragopog. hy- 
.bridum Sp. plant. 789. 

;&p. Tragopogon, calydbus corolla brevioribus in- 

ermibus, 

3 
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^rmibus, foliis lyrato-finaatis. Hort. Upf 244. Sp* 
pL 790. HalL Hort. Getting, i. p. 419. The flowers 
of this plant open at fix or feven in the morning, 
taod (hut between the hours of twelve and four in 
the afternoon. 

21^ Sonchus Tingitanus papaveris folio. Tourn. 
Raii Suppl. 137. Scorzonera Tingitana Sp. pi. 791,. 
Ajrican Sowtbijile with a poppy leaf. This plant 
opens its flowers between four and fix in the morn- 
ing, and clofes them in about three hours. 

22. Sonchus repens, multis hieracium majus J.B. 
11. 1017* Raii Syn. 163. Sonchus arvenfis Sp.pl. 
793. Tree Sowtbijiie. Thefe flowers expand about 
fix or feven, and clofe between eleven and twelve in 
the forenoon. This is common in corn-fields, and 
flowers in June, July, and Augufl:. 

23. Sonchus laevis Gen Raii Syn. 162. Sonchus 
oleraceus Sp. pi. 794. Smooth or unprickly Sowtbijile^ 
Hares Lettuce. Thefe open about five in the morn- 
ings and clofe again at eleven or twelve. 

24. Sonchus laevis laciniatus cacruleus C. B. pin. 
124. Raii Hift. pi. 22 f. Sonchus alpinus Sp. pi. 794. 
Blue-flowered Mountain Sowtbiflle. Thefe open about 
feven, and clofe about noon. 

2f . Sonchus tricubitalis, folio cufpidato Merr. pin. 
Raii Syn. 163. Sonchus afper arborefcens C.B. pin. 
124. Sonchus paluftris Sp. pi. 793, The greateft 
Marfl)'tree Sowtbiflle. It expands its flowers about 
fix or feven, and clofes them about two in the after- 
noon. 

26. La£hica fativa C. B. pin. 122. Sp. pi. 795. 
Garden Lettuce^ opens its flowers about feven, and 
clofes them about. tcn» in.tbe forenoon. 

VloL, 50. U u u 27. Dens 
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tj. DeA9 konb Ger. 2a8. RdiSymiTOi Looib- 
toddn Taraxacum Sp. pL 79&^ Daudtiin. Jt ex^ 
pands at fivs oc fix, and clofo$ at eight or nine, in^ 
the forenoon. This ilowcia early in the fpriag, and 
again in the autumn. 

28. Dens leonis hiffutus leptocaulos, Hieraciunu 
diftus. Raii Syn. 171. Leontx^don hifpidum^ Sp..pl. 
799. Rough Dandelion^ or Danddim Hawhaeed.. 
This plant opens its flowec dbout four in the mora*- 
ing, and keeps it expanded till throe in the a|tei> 
noon. In May. 

29. Hieracium nunus prasmoria radice. Park. 7514^ 
Raii Syn. 164. Leontodon autumnale. Sp. pi. 799*. 
Hawhveed with bitttn roots ^ or Tellow DevihJfit.. 
The flowers open about feven, and. keep in an ex-- 
panded flate till about three in. the afternoon. It 
flowers in July and AugufL 

30. Pilofella repens Gcr. J73.- Rsui Syn^ 170.. 
Hteraduna Pilofella Sp. pi. 800. Cbmmon creeping 
Motife-ear. It opens about eight in the mornings 
and clofes about two in the afternoon. Very com*- 
nxon on dry pafhires^ flowering in June and July. 

5,1 . Hieracium murorum folio pilofif&nK> C. B^ 
pin. 129. Raii Syn. 168. Hieracium raurorum. Sp. 
pi. 802. The flowers of this plant expand about; 
fix or feven, and clofe about two in the afternoon. 
Upon, old wdls, flowering in June and July. This 
is called in Englifb, French or Golden Lungwort. 

32. Hieracium firuticofum anguftifolium majus. 
C. B. pin. 129. Hieracium umbellatum Sp. pL S04. 
ifarro^-Jeaved buft^ Hawiweed. The flowers of 
this fpecies expand about fix. in the morning, and 
remain open till five in the afteroooiK 

33. Hiera* 
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33- Hleradum firuticofum ladfolmm hlrfutam C 
B« pin. 129. Rail Syn. p. 167. Hieracium fabau- 
dum Sp. pL 804L. Bujhy Hawiweed mtb broad 
rough leaves. TWc flowors are m their expanded 
ftate from about feven in the morning till one or two 
m the afternoon. In woods, flowering in June and 
July. 

34. Hieracium montanumcicborii folio. Raii.Syn% 
p. 166. Hieracium pdudofum Sp. pL 638, FK Suec. 
%. N^. 702. Succoty-ieaved Mountain Jfawkweed. 
The flowers expand about fix in the mornings and 
clofe about five in the afternoon. 

3f. Hieracium hortenfe floribus atro-purpurafcen« 
libus C. B. pin. 128. Hieraciom aurantiacum Sp. 
pL do i> Gdrden Hawkweed with deep purpUflcwer^ 
or Sweet tndian Mokfe^ear^ The flowers are in 
their expanded ^te from fix or feven in the mora« 
ing till three or four in the afternoon. 

36. Hieracium luteum glabrum, five minus \kr^ 
futum. J. B. Raii Syn. i6f. Crepis tedx>rum Sp> 
jj, 807. Smooth Succory Hawkweed. The flowers 
of tMi plant expand about four in the morning, and 
clofe about noon. 

37. Hieracium Alpinum Scorzonerae ^lio Tourm 
loft. 472. Crepis Alpina Sp. pU 806. Mountain 
Hawkweed with a vipers^grafs leaf. Thefe open 
about Ave or^Xy and cla(e at eleven in the forenoon. 

38. Hieracium dentis leonis folio^ flore fttave-m«- 
bente^ C. & pin/i27. Raii hift. pi. 231. Crepis ru^ 
bra Sp. pi. 8o6« Bmvkwted of Apulia with aflejb^ 
coloured fiofwer^ The flowers remain in their ex^ 
panded ftate &om fix or feven in the mortiihg till 
one or two in the afttrnoon. 

Uuu 2 35KHiem» 
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39. Hieracium echioidcs, capitulis cardui bene- 
diai C. B. pin. 128. Rail Syn. 1 66. Picris cchioides^ ' 
Sp. pi. 792. Lang de bceuf. On banks about hedges^ 
and about the borders of fields, flowering in Auguft. 
Thefe expand about four or five in the morning, and 
never clofe before noon: fomethnes they remain 
open till nine at night. 

40. Hieracium Alpinum latifolium hirfutie inca- 
num flore magno. C. B. pin. 128. Raii Sjm. p. 167. 
Hypochaeris maculata Sp. pi. 810. Broaa-Ieaved 
Hungarian Hawkweed. Thefe flowers are in their 
vigilating ftate from fix in the morning till four in* 
the afternoon. 

41. Hieracium ramofum, floribus amplis, calycf-* 
bus valde hirfutis, foliis oblongis obtufis : dentibus 
fnajoribus inaequalibus incifis Raii Suppl. 144. 76. 
Hypochaeris Achyrophorus Sp. pi. 81 a. This plant 
opens its flowers about feven or eight in the morn- 
ing, and clofes them about two in the afternoon. 

42r. Hieracium minus dentis leonis folio, oblongof 
glabra C. B. pin. 127. Hypochaeris glabra Sp. pL 
811. Thefe expand about nine in the morning, and 
clofe about twelve or one o' clock. 

43. Hieracium falcatum alteram RaiiHifl:. 256. 
Lapfana calycibus fi-udus undique patentibus, radiis 
fubulatis, foliis lyratis Hort. Upf. 24^. Sp. pi. Sii*. 
The flowers open at five or fix, and clofe between 
the hours of ten and one. 

44. Hedypnois annua T6urn.Inft.478'. Hyoferi 
hedypnois Sp. pi. 805^. The flowers open at feven 
or eight, and clofe again at two in the afternoon. 

4j. Hieracium montanum alterum leptomacn>- 

caulon CoL Raii Hift; ^34* Lapfana diondrilloides 

:; > Sp^ 
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Sp. pL 812. Mountain Haivkweed with hngjlender 
/talks and fmall flowers. The flowers arc in their 
expanded or vigUating ftate ^om five or fix in the 
morning till about ten. 

46^ Cichoreum fylveftre Gcf. em. 284. Raii Syn. 
172. Cichorium Intybus Sp. pi. 8 1 3 . JVild Succory. 
On the borders of fields, flowering in Augufl: and 
September. The flowers open about eight in the 
forenoon, and keep expanded till about four in the 
afternoon. 

47. Calendula arvenfis C. B. pin. ly^. Raii Hiff. 
338. Calendula ofiicinalis Sp. pi. 92 1. JFild Mari^ 
gold. The flowers expand from nine in the morn- 
ing till three in the afternoon. 

48. Calendula foliis dentatis Roy. Ludg. 177; 
Miller, p. 50. Tab. 75. f. i. Calendula pluvialis Sp. 
pi. 921. Marigold with indented leaves. The 
flowers expand from feven in the morning till three 
or four in the afternoon. Linnaeus obfervcs of this 
plant, that if its flowers do not expand about their 
ufual time in the morning, it will almoft afliiredly 
rain that day ; with this reftriftion indeed, that the 
plant is not aflfedled by thunder (howers. Phil. Bot. 

49. Sonchus pedunculis fquamatis, foliis lanceo- 
latis indivifis fefliilibus. Hort. Upfal. 244. Flor. Suec. 
2. N®. 6pa. Laftuca Salicis folio, flore caerulea. 
Amman, ruth. 211. Of this pliant it is remark- 
ed, that whenever the flowers are in the expanded 
ftate in the night-time, the following day generally 
proves ramy. 
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I^XVI. An Account of the Cafe of a Boy 
troubled with convuljive Fits cured by the 
Difcharge of Worms. By the Rev. Ri- 
chard <>am, M. S Chaplain to the Lord 
Bijhop of Ely. 

iRead jw. 26, TOfcph, fon of John and Marv Poftlc, 
^^^^' 3 ^f Ingham in the county of Norfolk^ 
^VAS fabjedl to convuifive fits from his infancy $ 
"which were common and tolerable till he was about 
(even years of age. AbcHit that time they began to 
■attack him in all the varieties that can be conceived. 
Sometimes he was thrown upon the ground 1 fome^ 
times he was twirled round like a top by them \ at 
<:>thers he would fpring upwards to a confiderablc 
hei^t) &€. and once he leaped over an iron bar, 
that was placed purpofely befwe the fire to prevent 
hjls falling into it. He was muck burned ; but was 
Tendered ib habitually ftupid by his fits, that he ne- 
ver exprefled the Icaft fenfc of pain after this acci- 
dent. His intelle^ was fb much impaired, and aU 
moft deftroyed, by the frequency and violence of his 
fits, that he fcarce fcemed to be confcious of any 
thing. He did not uknowlege his fiither or mother 
by any exprefiions or figns ; nor &emed to diftinguiih 
them from other people. If at any time he efcaped 
out of the houfe without the obfervation of the fa«- 
mily, he had not uaderftanding tx) find and return to 
it ; but would purfue the diredtion or road he firft 
took, and fometimes lofe himfelf. Once he was 
miffing for a whole night; and found the next 

morning 
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iBCMrning in the middle of a fen^^ iluck faft ia mud as 
^ep as his breaft. He was very voracious, and would 
frequently call for fomething to eat ; which was th^ 
only indicatioa.be gave of his knowing any thing. Na 
kinid of filth or naftineis can be conceived^ which he 
would not CM or drink without diHin&ion. He i^ 
peared to be as ill as he really was ; for he was becoflK 
a moft {hocking fpedtacle. He was fo much emaci- 
ated, that he feemed to have no flefh upon his bonea; 
and his body fo diftorted, that he was rendered quite 
a cripple. His parents confulted a phyiician at Nor- 
wich, who very judicioufly (as it will appear) coiA- 
fidered his diforder as a worm>-cafe, and prefcribed 
for it accordingly ; but (being afraid, I prefume^ to 
give too violent medicines to the boy) without fuo-- 
cefs. In fhort^ he was fo fingukrly affli(3:ed, that 
his parents told mc they could npt help thinking him. 
under fome evil influence. 

It was obferved^ that his diforder varied^ and grew 
worfe, at certain periods of the moon. 

In thefe miferable circumftances the poor boy con-^ 
tiouod to laogiiifh, till he was about eleven years of 
age (July i7f /)> when he accidentally founda mi»- 
ture of white lead * and oil, which had fome time 
before been prepared for fome purpolc of painting, 
iet by on a ihelf, and placed, as it was thought, out 
of his reach. There was near half a pint of tins 
mixture whep he found it $ and, as he did not leave. 

I»l I IHW^f^l^l H I I I ■ 111 ^ III B^— ^— >■ ■! H I. I . 

* It '^ not iQipEobaUe, that a confiderable portion of wbiting 
mig^ be ufed ki^d of pure white lead, which is frequently 
done : and this fuppoiition is favoured by the mixture^s not proving, 
fatal to the boy, aa fuch a qiiaatity of while lead in aftprobabOily , 
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much, it is thought he fwallowed about a quarter 
of a pint of it. There was alfo fome lamp-black in 
the compofition ; which was added to give it a pro- 
per colour for the particular ufe it was intended for 
in painting. It was, as I fuppofe it ufually is, linfeed 
oil, which had been mixed with the lead and lamp- 
black. 

The draught began to operate very foon, by vomit- 
ing and purging him for near 24 hours in the moft 
violent manner. A large quantity of black inky 
matter was difcharged ; and an infinite number of 
worms, almoft as fmall as threads, were voided. 
Thefe operations were fo intenfe, that his life was 
defpaired of. But he has not only furvived them, 
but experienced a moft wonderful change and im- 
provement after them : for his parents aflured me in 
November 1757, when I faw him, that he had daily 
grown better from the time of his drinking the mix- 
ture, both in body and mind. Inftead of a flceleton, 
as he almoft was before, he is become fat, and ra- 
ther corpulent : and his appetite is no longer raven- 
ous, but moderate and common. His body too is 
become ftraight and ereft. His undcrftanding is at 
leaft as much benefited by this peculiar remedy. It 
cannot be expedled, that he fhould already have at- 
tained much knowlege, as he feemed, before he was 
fo wonderfully relieved, to be almoft deflitute of 
ideas. But he appeared, when I faw him, to have 
acquired nearly as much knowlege in four months, 
as children ufually do in four years 5 and to reafon 
pretty well on thofe things, which he knew. He is 
now capable of being employed on many occafions ; 
is often fent a mile or two on errands, wnich he dif- 

charges 
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<fharge8 as carefully, and then returns as iafcly, as 
any perfon. 

It is farther remarkable, that the boy's mother, 
her father, and lifter, are frequ^tly infefted with 
worms. Her father, tho' about 60 years of age, is 
ftfll much troubled with them : the worms, which 
i)e voids, appear flat, and much larger than thofe> 
which his children have obfervcd. Her lifter is often 
exceedingly difordered by them. About three months 
•linc^ they threw her into violent convulfions, and for 
4bme time deprived her of her fenfes. But the mo- 
ther of the boy has been affeded in a more extraor- 
dinary manner than the reft. About 20 years ago 
Ihe voided fomc worms, which forced their way 
thro' the pores of the Ikin, as it is fuppofed ; for 
they were found in fmall clufters under her arms. 
As Ihe was very young then, Ihe docs not remember 
how Ihe was particularly affected; only, ihat Ihc 
fufFered violent ftruggles and convulfions. She is 
ftill, about five or fix times in a year, feized with 
feinting iits, which ufually attack her in bed, and 
laft three or four minutes ; but Ihe cannot certainly 
fay, tho' there is very little reafon to doubt, that 
they are occafioned by worms. 

^ Account of the fame SubjeSl^ in n Letter from 
Mr. John Gaze, of Walket, in the County of 
Norfolk, to Mr. Wm. Arderon, F. R. S. Com-- 
municated by Mr. Henry Baker, F. R. S. 

Read Jan. 26. TQfeph Poftle, fon of John Poftle, of 

^'^^ ' J Ingham in Norfolk, until about the 

age of feven years vras an healthy well-looking 

Vol. 50. X XX child; 
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child ; but about that age was aifflifted with ftoppages, 
which often threw him into convullive fits, and at 
laft rendered hinii quite an idiot. He continued in- 
this condition for about four years, eating and drink- 
ing all that time any thing that came in his way^ 
even his own excrements, if not narrowly watched^ 
His father took the advice of feveral eminent phyfi- 
cians, both at Norwich and elfewhere ;. but all their 
prefcriptions proved of no fervice. 

About the beginning of Auguft laft he happened- 
to get at a painting-pot, wherein there was about a 
pound of white lead and lamp-black mixed up witb 
linfeed oil. This he eat almoft all up before he was 
difcovered. It vomited and purged him, and brought 
away prodigious numbers of fmall worms. In a 
few days he grew weD, his fenfes returned, and he 
IS now able to give as rational anfwers as can be ex— 
pedlcd from a boy of his age. His appetite is good^. 
he is very brilk, and has not had the leaft return of 
his former diforder. 

I heard of the above by feveral people ; but not 
being fatisfied, got my friend to go to Mr. Poftle's 
houfe, of whom he had the foregoing account* 

January i2tb, 1758. 
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LXVII. An Account of the extraordinary 
Heat of the Weather in July 1757, and 
of the Effe&i of it. In a Letter from 
John Huxham, M. D. F. R. S. to Wm. 
Watfon, M.D. F.R.S. 

Read Feb. 2, y Find by your letter, that the heat at 
'^^ ' X London was not fo great in the be-^ 
ginning of July 17^7, as at Plymouth by two or 
three degrees of Fahrenheit's thermometer. We had 
Ggain, after much rain at the clofe of the month, and 
in the beginning of Auguft, exccflive heat ; viz. on 
the 8th, pth, and loth of Auguft; which mounted 
the mercury in that thermometer to 85 ; nay, on the 
^th, to near S6. I never before remember the mer- 
cury in that thermometer to exceed 84 ; and that is 
^ven here a very extraordinary degree of heat^.^. . .^ 
The confequences of this extremely hot feafoa 
were haBmorrhagcs from feveral parts of the body'; 
the nofe efpecially in men and children, and the 
uterus in women. Sudden and violent pains of the 
head, and vertigo, profufe fweats, great debility and 
oppreflion of the fpirits, ^cGtcd many. There 
were putrid fevers in great abundance ; and a vaft 
quantity of fluxes of the belly both bilious and 
bloody, with which the fevers alfo were commonly 
attended. Thefe fevers were always uftiered in by 
fevere pains of the head, backj'^and ftomach 5 vomit- 
ings or green and fometimes of black bile, with vaft 
oppreflion of the prafordia^ continual anxiety, and 

Xxx a want 
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want of fleep. Thefe were foon fucceeded by tre^ 
mores tendinuniy fubfultus^ delirium, or ftupor. The 
pulfe was commonly very quick, but feldom tenfc 
or ftrong ; was fometimes heavy and undofe. The 
blood oftentimes florid, but loofe ; fometimes livid, 
very rarely fizy : in fome however, at the very at- 
tack, it was pretty denfe and florid. The tongue 
was generally foul, brown, and fometimes blackifli y 
and towards the crifis often dry. The urine was 
commonly high coloured, and in fmall quantity y 
frequently turbid, and towards the end depofed a 
great deal of lateritious fediment. A vafl: number 
were fcized with this fever, during, and foon after, 
the exccflivc heats ; tho' but few died in proportion •. 
Long and great heats always very much exalt the 
acrimony of the bilious humours ; of which we had 
this fummer abundant inflances. 

Bleeding early was generally beneficial ; profufe, 
always hurtful, efpecially near the ftate of the fever. 



LXVIII. An Account of the foJftJe Tligh-bone 
of a large Animaly dug up at Stonesfield, 
mar Woodftock,. in Oxfordfliire. In a 
Letter to Mr. Peter Collinfon, F. R. S^ 
from Mr. Jofliua Piatt. 

Dear Sir, 
Read Feb. i. ABOUT three years ago I fent you 
'^' * XjL ^ome vertebra of an enormous fize, 
which were found in the flate-ftone pit at Stonesfield, 
near Woodfl:ock, in this county, 

I have 



:y 'U I have lately been fo lucky as to procure from the 
S^*&mt place the thigh-bone of a large animal, which 
i'/f: i probably belonged to the fame creature, or one of the 
. \\ ^ £une genus, with the vertebra above-mentioned. 
^■' : As the bone^ and the ftone, in which it is bedded^ 
. ' * weigh no lefs than two hundred pounds, I have fent 
you a drawing of it (See Tab. XIX.) j from which^ 
tj: . fuid the following fliort defcription, you may, Ihope^ 
• ?, form fome idea of this wonderful foffile. 
' The bone is 2p inches in length; its diameter, 
at the extremity of the two- trochanters, is 8 inches ;. 
at the lower extremity the condyles form a furfacc 
of 6 inches. The Icfler trochanter is fo well ex- 
prefled in the drawing, that you cannot miftakc it j 
and both the extremities appear to be a little rubbed 
by the fludtuating water, in whieh I apprehend it 
lay fome time before the great jumble obtained^ 
which brought it to this place ; and from whence \ 
imj^ine it to have been part of a fkeleton before the 
flood. For if it had been corroded by any men- 
ftruum in the earth, or during the great conflux of 
water before the draining of the earth, it muft have 
filtered in other parts as well as at each end : but 
V js the extremities only arc injured, we can attribute 
ib(4i a partial effeft to the motion of the water only, 
which caufed it to rub and flrike againft the fand^ 

The fmall trochanter was broken in lifting it out 
of the hamper, in which it was brought to me ; but 
not unhappily 3 fince all the cancelli were by that 
means dilcovered to be filled with a fparry matter^ 
that fixed the ftone of the ftratum, in which it lay. 
The outward coat or cortex is fmooth^ and of a 
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tdufky brown colour, refembling that of the ftonc, in 
which it is bedded. 

One half of the bone is buried in the ftone ; yet 
enough of it is expofed to {hew, that it is the thigh- 
bone of an animal of greater bulk than the largeft 
ox. I have compared it with the recent thigh-bone 
of an elephant 5 but could obferve little or no re- 
femblance between them. If I may be allowed to 
aflume the liberty, in which foffilifts are often in- 
dulged, and to hazard a vague conjefture of my 
own, I would fay it may probably have belonged to 
the hippopotamus, to the rhinoceros, or fome fuch 
large animal, of whofe anatomy we have not yet z 
competent knowlege. 

The flate-pit, in which this bone was found, is 
about a quarter of a mile north- weft from Stones- 
field, upon the declivity of a rifing ground, the 
upper ftratum of which is a vegetable mould about 
eight or ten inches thick: under this is a bed of 
rubble, with a mixture of fand and clay, very coarfe, 
about fix feet deep, in which are a great number of 
anomia both plain and ftriated, and many fmall ob- 
long oyfters, which the workmen call the fickle- 
oyfter, fome of them being found crooked, and 
bearing fome refemblance to that inftrument; but 
all differing from the curvi-^rojlra * of Moreton. 

Inxmediately under this ftratum of rubble is a bed 
of foft grey ftone, of no ufe ; but containing the 
echini ovariiy with great mamilUy the clypeati of 
different fizes, all well preferved ; and alfo many 
anomia and peStines. This bed, which is about fe- 

♦ What Lhwyd calls oftreum minus fakatum^ N**. 451. 

8 ven 
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Ten or eight feet in depths lies immediately above 
the ftratum of ftone, in which the bone was found » 

This ftratum is never wrought by the workmen^ 
being arenarious, and too foft for their ufe. It is^ 
about four or five feet thick, and forms a kind of 
roof to them, as they dig out the ftone, of which 
the flates are formed ; for they work thefe pits in the 
fanfe manner as they do the coal-pits, leaving pillai-& 
at proper diftances to keep their roof from falling in. 

This laft bed of flate- ftone is about five feet depth, 
and lower than this they never dig. So that the whole 
depth of the pit amounts to about 24 or 2 f feet. 

It was by working out the flate-ftone, that this- 
bone was difcovered flicking to the roof of the pit, 
where the men were purfuing their work ; and with 
a great deal of caution, and no lefs pains^ they got 
it down intire, but attached to a large piece of ftone > 
and in this ftate it now remains in my poflefiion. 

There is no water in the works^ but fuch as de- 
fcends from the furface thro* perpendicular fiflures ;. 
and the whole is fpent in forming the ftaladtites and 
ftalagmites, of which there is great variety, and 
whofc dimenfions are conftantly increafine. One of 
the workmen has been fo curious, as to mark the 
time of the growth of fome of them for feveral 
years paft. 

I am^ with the greateft efteem,. 

Dear Sir, 
Your ever obedient,. 

and moft humble Servant^. 

tXDt. 
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LXIX. A Difcourfe on the Ufefulnefs of In- 
oculation of the horned Cattle to prevent 
the contagious Dif temper among them. In 
a Letter to the Right Hon. George Earl 
of Macclesfield, P. R. S. from Daniel 
Peter Layard, M D. F. R. S. 

My Lord, 
Read Feb. 2. / ■ A H E honour you have done me, in 

"'^^ ' J|[ condefcending to perufe my Eflay 
on the contagious Diftemper among the horned 
Cattle, claims my moft refpedful thanks ; and I am 
no lefs obliged to your Lordfliip for the juft remark 
you made, ^^ That before inoculation could be prac- 
" tifed on the horned Cattle, it is neceffary to bring 
" proofs, that this difeafe is not fufceptible more 
^* than once ; and alfo aflurances, that a recovery 
" from the diftemper by inoculation guards the beaft 
*' from a fecond infection." 

An intire convidtion of the analogy between this 
difeafe and the fmall-pox would not permit me to 
omit mentioning the great advantages, which muft 
arife from inoculation ; and therefore, my Lord, I 
recommend its ufe: nor do I find any reafon to alter 
my opinion, after having carefully read over what 
has been publiihed, and made the ftridteft inquiry I 
was able in feveral parts of Great Britain. 

I fhall, in the concifeft manner poflible, fubmit 
the follovving particulars to your Lordfhip's confide- 
ration, and the learned Society, over which you fo 
defcrvcdly prefidc. 

The 
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The Marqms de Courtivron, in twt> memoirs read 
Ibefbrc the Royal Academy of Sciences in the year 
1748, and puWifhed by that learned body^ relates- 
Ac obferrations he, together with Monficur Pel- 
vcrficr de Gombeau, formerly furgeon to the regi- 
ment de la Sarre, made on the rtfe> progrefs, and 
fataKiy, of the contagions diftemper at IfTurtille, 
a town in Burgnndy > to which are added experi- 
ments they made> by application^ digeftion, and 
inoculation, towards communicating the difeafe > 
and concludes from* the failure of thefc attempts^ 
that the diftemper can only be communicated from 
6ne beaft to another. Befides> notwithftanding the 
Marquis obferves (i) Ac regularity of the iHnefs, the 
critical days, on the feventh and ninth,, and parties- 
krly that aS fiich as recovered had more or fewer 
puftules broke out in difiercnt parts of the body^ 
yet (2) he will not allow of Rammazzini's opinion, 
ef the analogy between this diftemper and the fhiall- 
pox, nor that it is an eruptive fever ; but ranks it 
as a {^gue. 

But the Marquis goes ftill farther. He pofirively 
ifey, (3) ** That in the preceding years, in thepro- 
•* vihccs of Brefte, Maconnois, and Bugey, fome pri- 
** vate perfons had fuftered by buying cattle reco- 
^ vered from the diftemper, which hady at that time„ 
^ the puftules remaining on them : which cattle had 
" the diftemper afterward s."* Nay, he adds that 
^ even after recovering twice, a third inffedlion has 
** feized and killed many." 

. (i) Memoires de TAcad. des Sciences, anno 1748. pu ^26. 
(2) Ibid. p. 338. 
(2) Ibid. p. 337^ 

Vol. 50. Yyy N(> 
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No wonder, my Lord, that fuch pofitive aflertioni 
(hould ftagger, and caufe the practice of inoculation 
not to be received, till the nature of the difeafe be 
abfolutely determined, and fadts prove the contrary 
of what has been afTerted. 

In a matter of fo great importance to every nation, 
it were to be wished, that the Marquis de Courtivron 
had produced attefled obiervations of thefe fecpnd 
and third infedtions : for tho' a nobleman of his rank, 
charadter, and great abilities, would not willingly 
impofe upon the world ; yet it may happen, that he 
may have received wrong informations. 

As to the nature, rife, progrefs, and fatality, of 
this diftemper at IfTurtille, it appears to be the fame 
difeafe as raged in thefe kingdoms. Ail the fym- 
ptoms agree, as defcribed by ilammazzini, Lancifi^ 
the Marquis, and in my Eflay. A diftempered beafl: 
gave rife to the three infedions. The illnefs was 
every- where the fame in Italy, France, and Britain ^ 
and either terminated fatally on the fourth or fifth 
day, when a fcouring prevented the falutary eruptions, 
or in fome cafes by abortion ; and on the feventh or 
ninth Javouraify^ when the puftules had regularly 
taken their courfc. TW the Marquis did not ob- 
ferve, that any particular medicines were of ufe, he 
fays, that in general acids were beneficial, eipecially 
poor thin wines fomewhat four ; and that the di- 
ftempered beafts were all fond of thefe acids (4). 

The fatality was likewife the fame, as will appear 
fi-om the Marquis's tables. Of 192 head of cattle, 
J 76 died. The mortality was chiefly among the fat 

{4) See my Eflay on4he contagious Diftcmper, p. 70. 

cattle. 
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csrttle, cows with calf, and young^fuckfng or yearling 
calves ; and of the furviving iixteen, only two calves 
out of feventy-feven lived, and thefe two, with fevcn 
other beafts of the fixteen, efcaped the infedtion, tho? 
conftantly among the difeafed : fo that it is plain. 

Of ip2 beads,. • - 176 died 

7 recovered 

9 efcaped the infedSon.^ 

The mortality was as confiderable in thefe king- 
doms. 

Whoever will compare the appearances, progrefa,, 
and fatality, of the fmall-pox, with what is remarked 
by authors of authori^, as Rammazzini and Lanciii, 
and other obfervers, relative to the contagious dif- 
temper among the horned cattle, will not be at a> 
lofs one. moment to determine, whether this difeafc 
be an eruptive fever, like unto the fmall-pox, or not. 

Now if, as. the Marquis has granted in both his 
memoirs (5.), it be a general obfcrvation, that jui 
eruption of puftules on fomc parts of the body, re- 
gularly thrown out, digefted, and dried, is the means 
ufed by nature tocffc&tht cure ; and that in general 
the morbid matter does not affe(2 the parotid, ingui-*- 
nal, or other glands, nor produce large carbuncles 
and abfcefTes, as the plague does : Nay more, fince it 
is obferved by the Marquis, that the difference bCf 
tween the contagious diftemper of 1745 and 1746, 
and of 1747 and 1748, was, that in the former the 

(5) Pa& J43.- »«<• 3^38. 

Y y y z falutary 
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falutary eruptions appeared, but in the httcr were, 
as he juftly apprehends, checked by the exceflive 
cold weather ; and fhould it appear, that by inoca« 
lation the fame regular eruptive fever has been pro- 
duced, with every iflage, and the fame fymptoms as 
arife in the fmall-pox ; the nature of this diftempcr 
will then be afcertained. 

I (hall now proceed, my Lord, to lay before your 
Lordfhip and the Society the accounts I have received 
relating to the infed:ion and inoculation of the cattle, 
and make fome obfervations on the experiments made 
at Iffurtillc, 

So long, my Lord, as the diftemper has raged m 
Great Britain, not one attefted proof has been brought 
of any beaft having this difeafe regularly more than 
once. I make no doubt but thcfe creatures may be 
liable to eruptions of different kinds; but as all forts 
of eruptions, fays Dr. Mead (6), are not the fmall- 
pox, nor meafles, fo every puftule is not a fign of 
the plague. Thro' ignorance, or fraud, perfons may 
have been deceived in purchafing cattle, and have loft 
them, as well in England as in the provinces of 
France mentioned by the Marquis ; but until a fe- 
cond infeaion be proved, Ihe general opinion muft 
prevail in this cafe, as in the fmall-pox: for tho' 
many have infifted on the feme thing with regard to 
the fmall-pox, yet a fingle inftance, properly vouched 
and attefted^ ha^ never been produced, either after 
recovery from the natural way, or from inoculation ; 
unlefs what is frequently the cafe with nurfes and 
others attending the fmall-pox, that is, puflules 

{i>) Eflay an the Plague. 
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bloddng out iii their arms and face^ be allowed m 
the figns of a iecond infedion* 

The farmers and graziers in Huntingdonfliirc, 
Cambridge(hire, Lincom(hir&, Kent, and Yorlc{hii;e» 
from whence I have written teftimonies, all agree, 
that they never knew of a beail having the conta- 
gious diflemper more than once. In this county 
partkttiarly, Mr. J. Mehew, the farmer mentioned in 
my Eflay, has now among his ftock at Godman- 
chefter eight c^lvs^which had the contagious diflemper 
die £rft time it appeared in Gbdmanchefter in 1746. 
It returned ki 1^49, ^7^Sf ^^^ ^75(> ; ^he two laft 
xkA {o generally over the town as the two former 
years. Ail thcfe four times Mr. Mehew fufFercd by 
the lofs g£ his cattle ; yet thofe eight ccnt^ which 
recovered in 1746, remained all the while the dif- 
temper was in the farm the three years it raged, 
were in the midft of the fick cattle, lay with them 
in the fame barns, eat of the fame fodder, nay of 
fufch as the difterapered beads had left aaid flabbered 
<ipon, drank after thena, and conflantly received their 
breath and fteaihs, without ever being in the leaft 
afieded. I^ not this a convincing {x-oof ? If in gc- 
4aeral the cattle be fkfceptiUe of ti fecond infedion, 
how comes it, tliat not one of thefe eight cows were 
afiededj 

In the years abovementioned the diftemper fpared 
no beaft, but fuch as had recovered from that dif- 
cafe : and this is confirmed to me by Mr. Mehew's 
father and brothor, idl the chief fairmers of God- 
manchefter, and is the opiason of all the ^irmers and 
graziers in Huntingdonlhire, who are fo thoroughly 
convinced of there being xk> iecond infe^on, that 

they 
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they are always ready to give an advanced prTce for 
fuch cattle as have recovered from the contagious diA- 
,tcmpcr. 

The Rev. Mr. Scaifc, afliftant to the Rev. Dr. 
Greene, Dean of Salifbury, m his parlih of Cotter- 
ham, Cambridgefhire, acquaints me, that the farmers 
in that neighbourhood loft, in 1746 and 1747, twelve 
hundred head of cattle,, in ij;;! four hundred and 
feventy ; and telb me, that Mr, Ivett, Sayers, Moor, 
Dent, Lawfon, chief farmers at Cottenham, Mr. 
Taylor, Sumpter, and Matthews, of his own parifh 
of Hiflon, and the farmers of Wivelingham alias 
Willingham,. unanimoufly declare, they never had 
one inftance of a beaft having the diftemper twice. 

Mr. Thorpe, a farmer and grazier near Gainsbo- 
rough in Lincolnfhire, has had beafts recovered from 
. the diftemper, which have herded with cattle fallen 
ill afterwards, and never met with a finglc inftance 
of a fecond infection. 

Mr. Loftie, an eminent furgeon at Canterbury, has 
inquired for me of the farmers and graziers in that 
part of Kent, and about Romney-Marfh ; and from 
whence no belief of a fecond infection can be had. 

The Rev. Dr. Fountayne, Dean of York, writes 
me word, that no beaft has been known, in his 
neighbourhood, to have had the diftemper twice. 
And feveral perfbns from that county^ and others, 
have told me the fame thing. 

If the above teftimony of perfons of ehara^er and 
veracity, together with the concurrent perfuafion of 
farmers in general, be allowed of; it muft be deter- 
mined, that there is no inftance of a fecond infection. 
Suppofing now it ftiould appear, that this diftemper 

is 
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irregulartyt as In the natural way, tho' in a ihilder 
manner, produced by inoculation, and that inocula^ 
tion fecures a beaft alfo from a fecond infedion; 
then undoubt^ly inoculation will be recommend- 
able. 

The. very few trials made in England, and thoTc 
pot with the greateft exadtnefs or propriety, will yet 
fef^9C to put this matter out of all doubt. 

The Rev. Dean of York had five beads inoculated, 
by means of a fkein of cotton dipped in the matter, 
and pafTed thro' a hole, like a featon, in the <iew-lap» 
Of thefe five, one cow near the time of calving died : 
ike other four, after going thro* the ieveral ftages of 
this contagious difeafe» recovered ; two of which, 
being cows young with calf^ did not (1^ their calves* 
All four have herded with diilempered cattle a long 
while, and never had the leaft fymptom of a fecond 
lnfe£lion. 

Mr. Bewley, a furgeon of reputation in Lincoln- 
(hire^ inoculated three beafts two years old, for Mr. 
Wigglefworth of Manton, in the dew- lap, and with 
ptucus fi-om the noftrils. All three had the regular 
fymptoms of the contagious diftemper in a mild 
manner^ recovered, and tho* they herded a twelve-^ 
month after with five or fix diftempered beads, they 
never were the leaft afifedted. Mr. Bewley alfo de- 
clared to Mr. Thorpe, that there never was one in- 
ftance produced, that he knew of, of a fecond in- 
fi^ion. 

Since it is plain, that notwithftanding neither well- 
digefted pus was made ufe of, nor incifions made in 
the propereft places, and it may be fuppofed few 
medicines were given ; yet inoculation lucceeded fo 

as 



ai. to brmg 00 the 4»Acn(»por m a Kffaks^ mi »3J 
nannerv as» appcara l^ the co^^ with calf not llt^ 
ping thftiT' catvw. O&e may fairly conclude, ^t m 
this contagious cT^mper, like imto the fnaS-por^ 
the pra<5tiee of inoculation is not only MParrantabte^- 
baft much ta be recenMiieindedL 

. But haw. comeq it then, tbal^ nei^lcr- hf iqpjrfica* 
tion, digeilioQ, nor inoci>lation, the diAeniper wa# 
Qot comxnimicated in France ? 
. The MarqttiS fays, that t^9 diHempep k not com« 
municatad bulb fsxxn one heail t» another immedi^ 
ately. I moft beg leave! to iay, that to^ lay know^ 
ie^ the diftamper iii> Febraacy I'^s^ was carried 
6^m the fami-yard, where I vifiled fome diilem-- 
pered cattle, «o^ two other iwriiiryardsy each at a con- 
fiderahle difiance, without any comracmitation of 
the cattle with eaph other-, and nim-ely by- the means 
of fervants going to and fro,, or of dogs. 

The experiments madb on four bea^, by tying 
over their heads part of diffempered hicles, orpiece^^ 
of linen and woollen cloth or filk, vi4iich ha& re^ 
ceived the breath and fleams of d3nng cattle, fenre 
to (hew, by the bullock's fprcitig off the doth^ tied 
about him^ that the putrid ftencb was difagrccaWa 
v> him ;: but that neither his- bloody nor that of the 
other three beafts, was then in? a^ ftate to receive the: 
infe(5}ion* 

With regard to tht puftules, which the Marquis^ 
relates were mixed with oats and bran, or difiblved 
in white wine;, the diAempered bile-, which was 
mixed with milk ; milk taken from dffeafed cows ;, 
water, in which part of a diflen^)ered hide had been 
fteep^ ; and the precaution taken to force theft 
8 mixtures 
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^mixtures into the paunch of calves, by means of a 
fiinnel, whofe end was covered with a piece of raw 
diftempered ikin, that the beaft might both fwallow 
and fuck in the difeafe. All thefe experiments could 
have no other cffe&, than what followed ; which was, 
that the acrimony of the diftempered bile created 
firft a naufea^ and then produced a violent fcouring, 
which killed the beaft, leaving marks of its irrita- 
tion on the inteftines. 

The practice of inoculation is but lately followed, 
and even now but little known, in the provinces of 
Prance. Its advantages have not long fince been 
ftrangely disputed at Paris. In the cafe of inoculating 
cattle, inftead of a <ilip of raw hide taken from a 
beaft juft dead, or putting a puftule into the neck, 
they ftiould either have paffcd in the dewlap cotton 
or filk dipped in well-digefted pus^ or have inferted 
in proper incifions cotton-thread or filk foaked with 
pus either on the fboulders or buttocks ; the true way 
of inoculating in the Engli(h manner. Some perfons 
have indeed thought, that to inoculate with the blood 
a£ the infe£te4 would anfwer the intention s but moft 
of the modern praditioners chufe to depend on^i^ 
gefted matter. 

Several conftitutions will not receive infedion, let 
them be inoculated ever fo judicioufly. A Ranby, 
a Hawkins, a Middkton, and other inoculators, will 
tell us, that the incifions have fometimes fuppurated 
fo much, and puftules have appeared round the edges 
of the wound, without any other particular marks of 
the difeafe ; and yet the patient has never had the 
fmall-pox afterwards. The Marquis mentions an 
inftance fomewhat of the fame kind in his firft Me^ 
moir, p. i47> 

Vol. 50. Zz2 The 
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The examination of thefe very important and in— 
terefting particulars has, I obferve, drawn me into as 
prolixity, which I fear may prove tedious to your 
Lordfliip: but fliould I have removed all doubts, 
and brought convincing proofs of the abfurdity of 
fearing a lecond infedlion ; fhould I have jQiewn in- 
oculation to be a neceflary praftice, and that the 
contagious diftemper may be communicated more 
ways than one ; I hope your Lordfliip will cxcufe 
the length of this letter. I ftiall only add my earned 
wiflies, that the legiflature may, by effedhial means,, 
prevent the importation of diftempered cattle and. 
hides into thefe kingdoms s the only means of natu- 
ralizing and perpetuating a dreadful diftemper, now,, 
thank God ! much decseafed among us» 

I am, with the greateft refpe(9:, 

My Lord, 
Your Lordfliip*8 
Moft humble and moft obedient Servant,, 
2*Nov"^i757. Daniel Peter Layard., 



LXX. Trigonometry abridged. By the Rev. 
Patrick Murdoch, ^.M. F.R.S. 

Rnd Fct 2, ; I ^ H E cafes in trigonometry, that can 

'^^ J[ properly be called diiFerent from 

one another are no more thznfouri which may be 

icfolved by three general rules or thcorenois, cxprcflcd 
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in the fines of arcs only ; uling the fupplementsd 
triangle as diere is occafion. 

CASE I. 

When of tbfee given parts two fiatid oppofite to 
each other ^ and the third ftands oppofite to the part 
required. 

Theorem I. 

The fines ef the fides are proportional to the fiHes of 
^angles oppofite to them. 

Demon ST k AT I ON. 

Let QR (Tab. XX. Fig. i.) be the bafe ti ^ 
fpherical triangle $ its fides PQ, PR, whofe planet 
xnit that of the bafe in the diameters C^f, RCn 
And if» from the angle P^ the line P L is perpendi- 
cular to the plane of the baie^ meeting it in L» all 
planes drawn through PL will be perpendicular to 
the fame, by 18- ^/. ii. Let two fiich planes be 
penpendicular likewife to the femicirdes of the fides, 
cutting them in the ftraight lines PG, PH ; and the 
plane of the bafe in tlie lines LG, LH. 

Then the plane of the triangle P G L being per- 
jpendicular to the two planes, whofe interferon is 
QGCy, the angles PGQ^LGQjvill be right an^ 
gles, by ip.^A 11. PG likewifis fubtends a right 
angle PLG, and the iangle PIQL meafures the in& 
clination of the femicircle QP; to the plane of the 
bafe (def. 6. el. 11.) that is (by 16 el. 3. and 10 el. 11.) 
it is equal to the fpheric^ ingle PQR : whence PG 
is to PL as the radios to the fine of PQJl. The 
lame way PL is to PH as the fine of PRQJs to 

Zzz 1 the 
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die radius : and therefore, ex aquo. VG the fine of 
the fide PQJs to PH the fine of PR, as the fine, 
of PRQJs to the fine of PQR. 

CASES IL and IIL 

When the three parts are of the fame name. 
And, 

JVhen two given parts include Ik t ween them a given^ 
part of a different name^ the part required Jianding 
oppofite to this middle part. 

Theorem II. 

Let S and s be the fines of Uvoo fides ofafpherical 
triangle^ d the fine of half the difference of the fame 
fides J a the fine of half the included angle^ b the fine 
of half the hafe ; and waiting unity for the radius^ 
we have S s a*-!* d^— b*=x o 5 in which z orh may 
be made the unknown quantity y as the cafe requires^. 

Demonstration^ 

Let PQR (Fig* 2.) be a fbherical triangle, whoft 
fides are PQ PR, the angte included QPR, the 
bafe QR, PC the femiaxis of the fphere, in which 
the planes of the fides interfed. 

To the pole P, draw the great circle A B-, cutting 
the fides (produced, if needful) in M and N ; and 
thro' Q^and R, the leflcr circles Qy, rR, cutting 
jofF the arcs Q/: q R equal to the difference of the 
fides > join MN, Qy, rR, Qg., qr. 

Then the planes of the circles dcfcribed being pa- 
rallel (Theod.Jpharic. 2. 2.), and the axis PC perpen- 
dicular to them (10. J. ^ the fame), their interfcc- 

tions 
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taons with the planes of the fides, as QT, gnd R/, 
will make right angles with PCj that is, QJT and 
R/ are the fines (S, s.) of the fides PQ_PR, and 
MC NC are whole fines. Now the ifofceles tri- 
angles MCN, QTj', r/R, being manifeftly fimilar; 
as alfo MN, the fubtenfe of the arc which meafurcs 
the angle QJP R, being equal to {2 a) twice the 
fine of half that angle ; we (hall have MN : MC : : 
Qy : QT :: rR : R/; or, in the notation of the 
theorem, (Xj = 28a^ rK:=2sa. And further, 
the chords Qji qR being equal, and equally diftant 
from the center of the fphere, as alfo equally inclined 
to the axis PC, will, if produced, meet the axis 
produced, in one point Z. Whence the points Q, 
qy R, r, are in one plane (2,^/. 1 1.), and in the cir- 
cumference in which that plane cuts the furface of 
the fphere ^ the quadrilateral Qji R r is alfo a feg- 
ment of the ifofceles triangle ZQ^y, cut off by a |jpe 
parallel to its bafe, making the diagonals QR, qr^ 
equal. And therefore, by a kn own property of the 
circle, Q^ x r R 4. jR* = QJl^ which, fubftitut- 
ihg for Q^ and Rr the values found above, 2 d for 
Q^, 2 btoT QR, and taking the fourth part of the 
whole, becomes Slso^ '\' d^ — b^^ the prppofition 
diat was to be demonftrated, 

Note I. If this, or the preceding, is applied to a 
plane triangle, the fines of the fides become the 
fides themfelves ; the triangle being conceived 
to lie in the furface of a fphere greater than 
any that can be aflTigned. 

Note 2. If the two fides are equal, 1/ vanishing, 
the operation is (horter : as it like wife is when 
one or both fides are quadrants. 

Note 
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Note 3. By comparing this propofition with that 
of the Lord Neper J, which makes the 39th 
of KeilVs Trigonometry, it appears, that if AC^ 

AM, are two arcs, then fin. ^t x fin* 

itSiirJi^^fJ^ fin.*AC + 

fei. i AM X fin. f AC — fin. f AM. And ia 
Che folution of Cafe 11. the firft of thefe pro- 
duds will be the mofi readily computed. 

CASE IV. 

When the part required Jlands oppojite to a part^ 
which is like^vife unknown : Having from the data 
of Cafe I. found a fourth part, let the fines of the 
given fides be S, i ; thofe of the given angles 2, er 5 
and the fines of half the unknown parts a and b % 
and we fliall have, as before, S5a^-\-d^ — 3^ = ^; 
and if the equation of the fupplements be Xo^oM-J^ 
— ./3^=d? J then, becaufe a*= i — ^*= i — 87?+^, 
and /3*=i— -tf*, fubftituting thefe values in the 
fecond equation, we get 

Theorem 111. 

■ ■ ^ > '• ■ =: tf*s m words thus : 

Multiply the produSl of the Jines of the two known 
angles by tbefquare of the cojine of half the difference 
of the fdes : add the fquare of the fine of half the dif^ 
ference of the angles ; and divide the complement of this 

-,, , 

X See Logarith. Canoih defer. Eiinb. 1614. p. 48. 
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fim(o unity ^ by the like complement of the produ3 of 
tlkfourjines of the fides and angles \ and tbefquare 
ro^ of tlie quotient fball he the fine (f half the unknown 
angle. 

If we work by logarithms^ the operation will not 
be V07 troubiefome 5 but the rule needs not bcufcd, 
unlefs when a table oi the trigonometrical analogies 
is wanting. To fupply which, the foregoing theo- 
rems will be found fufficient, and of ready ufe ; 
being either committed to memory, or noted down 
on tne blank leaf of the trigonometmcal tables. 

Note^ The fchemes may be better, raifed in card- 
paper, or wddx bent wires and threads. 



LXXL An Account of Two exifaordinary 
Cafes of Gall-Stones. By James John- 
ftone, M. Di of Kidderminftcr. Com- 
tnt^nicated by the Rev. Charks. Lyttekon^ 
L. L. D. Dean of Exeter. 

Ih the Rev. Dr. Lytteiton> Dean of Exeter^ 

Rev. Sir^ 
Kud FA. 9, A Ccording to promifc I fend you iat 
'^^ • jljL ^rt account of the two extraor- 
dinary cafes we talked of^ the laft ume I had the 
pleafure of feeing you at Kidderminfiet. 

The truth of the firft narrated cafe you arc already 
a fufficient judge of ^ and if it is at all noceflary to 

^certain. 
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afccrtam the fecond in like manner, I can at any 
time produce the poor woman and her hufband be- 
fore you, who will atteft the truth of fufierings, 
which will not eafily cfcape their memory. 

You are at liberty to difpofe of this paper as you 
ihall think proper. I am, 

Reverend Sir, 

Your refpedful and moft humble Servant^ 

S^^^lf^;. " J- Johnftone. 

TH O' it is now pretty well known, that colicky 
and icteric difeafes often arife from gall-ftones 
generated in the bilious receptacle, and obftruding 
its canals ; yet an example of one, of fuch enormous 
fize, voided into the duodenum from the duSlus com'- 
mun/s^ as happened in the firft of the following cafes, 
is a very rare, if not intirely an unexampled occurrence. 
It will encourage us not too eafily to defpair of the 
expulfionof the largefl calculi from the gall-bladder; 
and will teach us, that all violent attacks of pain 
about the flomach are not owing to gout refledted 
upon that organ : it will make us more cautious of 
giving draflic cathartics, heating and inflaming medi- 
cines, upon fuch a vague prefumption ; and ought 
to difpofe thofe, who are trufled with the lives of 
their fellow-creatures, to a nicer obfervation of even 
the minuteft fymptoms and circumftances, which 
may occur in difeafes. 

The fecond cafe points out, under certain circum- 
ftances^ the pradibilir^ of extra£ting, by incifion into 

the 
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^the gaH-bladder itfelf, thofe calculi^ wkk:h» ilroQi 
their figure, or other impedtmeQt8» cinnot ^-^wided 
ia the nitural way. The method of per&rmiog this 
'Unuftial operation, and fomc inftaaoes of ilB fiiocef^^ 
liave already been madepublic in die Meoiotfts jdc 
rAead, deChiriug. ,. . ;;» i ... 

I. Mrs.F— — , a fedentary corpulent old lady, 

had been hiudi fubjed to cdiieky ODmplaihts, with- 

'Out jaundice, in the vigour of life^ Tne feat pf the 

:pain was chidfly under the right bypochoffdritdfu^ii^ 

•high as the ftomach. She had been tolerably free 

•from it for at leaft eight years paft. December <', 

1753, ^b^^ eleven o'clock in tiie evening, flie w|s 

'Xuddenly feized with a violent pain, ^xtei^iing from 

that part of the ftomach lying under the right iidc, 

•thro' to her l)ack. She compaitd it to a fword" 

driven in that diredion. This pain cofttimifed fink 

only with unremitted violence, but even incredfdd, 

•till feven o'clock in the morning : all this time fiie 

•vonaited and ftrained almoft inceflantty-} bltt a!ter 

her ftomach wa$ emptied of its contents, liothir^ 

came up befides clear dime, ftreaked vnth blood. 

About ieven o' clock in the morning (he felt her pain 

fall or move lower, as fhe expreued it, and from 

'that time became remarkably eauer. Soon aftdr this 

<^ange, fhe became extr^mdy fick, and vongited up, 

for me firft time, a prodigious quantity of greenifli 

yellow bile. She had not before this feizure be^ 

•remarkably coftive ; and in her pain had a free mo* 

tion to ftool with-effeA ; but during the remainder 

of the (6th) day had none, tho' all this time emol^ 

lient clyfters were ipjeded; and (he took regularly 

VoL,5o» 4 A every 
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evti^ «i^o hours a' ^(Wder of riiagnef aH. t^err.fiS:. 
tartar, tart, vitrid^ ana 3}. oL Mc. ^o/ci.^gutt. j^, 
t)(rkh a^raught of tht f^c€. limon. tSfal abfrittb. ®tft 
\tk the middte of i^ie 'Mgitt, &nd ^Ldiiy <die T^eh)^ ;flib 
4fod an abundant difeharge <xf lodfe bSioos Aowk. 
She had continued free from exoefii^ pain ^fifioe the 
morning of the former day, only now and then com- 
.plained of uneafinefs fometimes in one, fometimesin* 
anodier, part of her< bowels. About twenty-feur 
hours after her firft ieizure, ihe fdk a gpott pain, 
ftriking towards the bottom of her. back,, and one 
hour after voided the extraordinary calculus^ of which 
the figure and defcription are fubjoined. Some time 
after pieces of fkins were voided by ftool, whidi 
were evidently of the textiure and appearance of 
tlie internal villous coat of the inteftines and gait- 
bladder. The above medicines ware the only (mes- 
(he ufed^ by my direction, imder her poittful cotx^ 
plaint, excepting an external fomentation, and Ueed^ 
ing, which the hardncfs and contmdtedftefs of hery 
pulfe feemed to require. She was ordered to drink. 
plentifully of thin broths, and other fbfv diluent liquors. . 
•During the courfe of her difordet fhe had no af^ptwv 
•ance of jaundice, nor fince^ and,t^oni6fderingbei^<)tt;ar8,. 
^enjoys at prefent (Sept. tys7) very good tealtk 

TY^ calculus^ as appears by the figure, wan df a 
tpytiform (hape, refembling die IkMrm oi the tyfik 
'pUea itfelf . Its furfkce was miile fmodth^ and poIlAK 
^ed, exi^epting tdv^ards the bafe, u^^t peft mari»d 
'A, where it was fcabrous, as if fonte oAcr Mfftonce; 
had lafai contiguous to it. When brbken 'throttgli» 
it was compAfed of concentrical kmime, v4iich w«M 
^enuttely white and odire-eokAi»id. lin Mi^^ 'i^ 
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'^meafureS one inch and three tenths ; Its tranTveric 
ijbdion meafured at leaft feven tenths of an inch. It 
bad a faponaceous fmoothnefs, like other gaIl-ftone«» 
and floated upon water* It weighed only about 1 16 
gfains. 

Tho' it bo difficult to ccmccive, bow fo buJky a 

^^fobftasce, generated in the gaU-bhdder, could be 

CQiweyed abng (b narrow a pailage as the commoq 

*bHiary du&, dfpeciaUy confidering the obliquity of" 

'its imertion for near half an mch of length betwixt 

die coats of the duodenum ; yet thwe feem fufficient 

data in the ttbove cafe to prove^ that this animal 

•flone was not formed in the alimentary tube, but 

(large as it was^ had come into it from the ^uSlus 

conmunis cbokibcbm* 

The^fhape and fapcuiaceous fmoothnefs, and colour 
of the lamina^ of this ibbfUn^te, fhew it was moulded 
in the gall-bladder, and formed from bilious particles, 
^he fcvcre pain and torture, and enornaous vomiting, 
Ihe under weAti for feven hours after her firfl feizure, 
ar^, that it mu/l then be lodged 4a fome canal 
muoh narrowc;r ^nd ftraig^ter than the alimentary 
q|^ I for (o fpon as It dropped into that^ <he fevere 
piux ia a great pte^tve ceate4« 

)B»t that ftr?jig^ canals in which it was fituated 
'^iog tjbofe i«B%9 hows oriorture, could be no othet 
il^ ikt dk^us comtmmit cipJedocbus; for, durijqg 
nfj^fa^ o£ t|me, no bile was emptkl4^. into the 
*^I^Wfcfs, nor thrown up by the ftrongeifl^ e^^ of 
V9nMtinK. ^ no looner Jiad flie percqycd the 
ci*(p of her -jpai^ to naove or drop downyr^ds (^ 
Xciiifetion, wh^. points out the preeife moment thp 
4g|ieJSMftliave.4(p]^ into tli^ duQdwupn)^^^ 

4 A 2 ihe 
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fhe began to fickcn, and inftantiy after vomited up ai 
vaft quantity of bilious matter 5 which now, from- 
the de-obftrufted du6t, began to flow freely into the 
duodenum. The obftru£tion.of the ^»£?i;u cboledo-- 
cbus was of too (hort a duration (only three hours); 
to occafion any obfervable jaundice^ And it appears 
by the bloody flefh-like knots, thrown up with 
phlegm by vomitings that' the paflfage of the fub* 
ilance was not effeded without confiderable lacera-*- 
tion of the fmall bilious dudtSi And this eafily. 
accounts for the feparation of the villous coat, whicb. 
afterwards appeared in thi& patient's ftools. 



This coarfe delineation- re-^- 
prefents the figure and trucc 
bulk of the calculus i whicb,^, 
r believe, is flill in my pa*^ 
ticnt's cuftody. . 



2. In February 17P. I was^ called to relieve i- 
poor woman of this place, Sarah Ewdall, aged 30 
years and upwards, and the mother of feveral chil- 
dren. Sh'e laboured under the jaundice, andconi^ 
plained of afevere acute pain flriking thro' from the 
right bypocbondrium to her back, with firequent Vo^ 
mitings. A preternatural hardhefs, of a compafk. 
not exceeding the hollow of the hand, was men: 
plainly to be felt at the pit of the ftomach, or a little 
nearer to the right bypocbondrium. When that par- 
ticular part was preifed, (he compkined of great 
pin. The pain at this part was always increafed[' 
by attempting to lie upon die left fide* She veu 

blooded; 
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blooded, fomented externally, had etnoUient faporra*^ 
ceous clyilers injeded, and a nitrous apozem, and 
pills compofed of galban. & fap. Cajiillenf. and foon 
after recovered. She had frequent returns of the 
fame complaint after this 5 but I faw her not again 
till Jan. 175 f 9 when (he lay infeniible in a fit, which 
for feveral days deprived her of the ufe of her fpeech 
and of all her fenfes, only fhc tofled her limbs about./ 
About a quarter of a year after fhe had recovered 
from this fit, Mr. Cooper of this. place, her apothe- 
cary, informed me, that from a fhiall fore at the 
pit of her flomach, which came fince her lafl ill- 
nefs, fhe had voided feveral gall-flones. Curiofity 
prompted me to inquire into the matter of fadl from 
herfelf. She fhewed me the fore, which was now. 
almoft cicatrized. She faid,. that foon afrer her laft 
illnefs a little pimple arofe upon that part of the pit. 
of the flomach, which had been hard ever fince flie. 
had been fubjeft to the jaundice. This pimple broke,, 
ran matter, and at different times the ra/c«//, which 
fhe ihewed me, had come out with the matter. Her 
flomach Had been fomewhat painful before it broke,, 
but was now eafy. The calculi^ which fhe fhewed 
me, had the appearance of being, fragments of larger 
ones, and fome were almoft dufl'j tho* fhe afTured^ 
me they all came from the fore in that condition. 
Of thefe fragments* I have two or three of the largeflf 
now in my cuflody : they are light, fwiin on water, 
fmooth like foap ; are of a yellow colour, and in 
fome parts brown like fnufiF; and confifl of fimilar 
concentrical layers. The poor woman has fince 
dien been troubled with returns of pain and jaun- 
dice, , in the intervals of which her flun is p^fe£tl)r 

clear 
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and white. She is Ml alive, and ready to atteft the 
truth of this narrative. 



XrXXIL A remarkable Cafe of Cohefions cf 
all the Inteflinesy &c. in a Man of aboitt 
^thirty-four Tears of /^ey who died fome 
time laft Summer ^ and afterwards fell un^ 
der the Irtfpe&ion of Mr. Nicholas Jenty. 

TleadFeb.9,ry-^HE ftitged was tall, and partly 
*^5^' J[ emaciated. I found nothing ex- 
ternally but a wound in the left iide^ which feemeci 
to me to have been degenerated into an ulcer. As I 
did not know the man when he was alive, and had 
him two dajrs after his dcceafe, I cannot give an im- 
mediate account of the caufe of his deadi. But ia 
opening his abdomfen, I found the epiploon adhering 
clofe to the int^flines, in fuch a manner, that I could . 
not part it without tearing it« It felt rough and dry. 
And as I was going to remove the inteftines, to exa- 
mine the metentery, I found them fo coherent o^e 
^ith the other, that it was impdffiblc for me to di- 
•vlde them without laceration. Then I inflated the 
Inteftinal tube, for the iqfpeftion of this extraordt^ 
^ary phaenomenon j but, to my great furprize, all 
the external parts of the inteftines appeared fmooth.; 
very few of the circumvolutions were feen, occa,- 
Aoned hy th6 ftrong lateral -cohefions of their iides 

witk 
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mUh each other. The fuMance of the inteftincs 
was rough, and a great many pimples, as big as the 
iiead of a pin^ appeared in them^ and >were almoft 
ifx from any moffture. It is proper to obferve, 
diat thefe fumples have been taken for glands by the 
late Dr. fames Douglas, and others ; whereas they are 
in reality nothing elfe but the orifices of the exhaling 
vefiels obftrucSed, and are not to be met with ex- 
eept m morbid' cafes. 

After having made inciiions m that part of the 
colon next to the reSlumy I found the peritonaumy or 
external membrane which invcfts the inteftines, and 
the vifcera of the abdomen ^ to be of the thicknefs of 
a fix-pence 5 and I fairly drew all the inteilines from 
their external membrane without feparating their co- 
hefions ; the peritonaunjy or external membrane, af- 
terwards appearing like another fet of inteftines. I 
fbund a fluid in the inteftines; and I will not take 
upon me tofay, how the periftaltic motion muft have 
been performed. And afterwards I parted the flo- 
mach from its external tunic, as I had done the in- 
teflines. I found no obftrudion in the mefenteric 
flonds ; but every evolution of the mefentery firmly 
cdhered tc^ther. The liver alfo adhered clofely 
to the diaphragm, and its adjacent parts : and in th^ 
"mficula Jellisl found the bile pretty thick, neither 
too green nor too yellow, but a tint between both. 
f met widi nothing remarkable in the other parts of 
the abdomen^ In opening the tboraXy I found the. 
4imgs clofely adhering to the ribs laterdly, and pof- 
teriorly a»d'iiiteiriorly dofe to the ferkardium. In 
snaking an tncificm to qpeti xHm' pericardium ^ I found 
it fo clofely adhering to the hearty that I could not 
5j avoid 
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nvoid wounding that organ, and with much diffi^ 
culty could part it from it. I met with no fluid in 
the pericardium. The heart was fmall ; and in the 
internal fide the pores of the pericardium appeared 
fo large, that one might have infinuated the head of a 
middling pin into them. They have been defcribed 
hj fome anatomifls, who have met with cafes fome- 
.whatfimilar toithie, buttwithout fuch univerfal ad- 
hefions j and they have been fuppofed to have been 
glands. The fame pores likewife appeared on the 
>neart ; which, in my opinion, are nothing but the 
extremities of the exhaling veilels. In removing the 
heart, I found the dorfal^ and other lymphatic glands 
above the lungs, quite lai^e, indurated, and of a 
.dark greyi(h colour. Nethmg remarkable appeared 
in the lungs.; only, that the portion of the pleura^ 
which invefts the lungs, and is generally thin, was 
(here thick and rough ; s^d thro' a glafs it appeared 
•as if covered with grains of iand ; and might in fe- 
veral places have b^n eafily torn fi-om the lungs. 

The aorta was pretty laree,; and in that part of it, 
which runs on the tenth dorfal vertibra^ I found a 
cyjiis^ as big as an olive, full of pus ; and lower 
4own, immediately before that vefTel perforates the 
diaphragm, I found another, fomething lefs, full of 
matt^ likewife ; both which portions 1 have by me. 
That portion of the aorta ^ where the cyftis appeared, 
was rather thickeF than the other, and ofleous. In 
•opening the cranium^ I found in that part €f the ce^ 
rebrum^ which lies over the cerebellum^ a table fpoon- 
£ill of pus^ of a greenifh colour ; and examining it 
thro' a glafsi there was an 2ppc9t9Dicc4)£ Mmmalcuh 
init* 

LXXUL 
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LXXIIL Of the beji Form' of ^ Geographical 
Maps. By the Rev. Patrick Murdoch, 
M.A. RR.S. 

Read Feb. 9, J. X X T H E N any portion of the earth's 
^7S ' W furface is projeded on a plane^ 

or transferred to it by whatever method of defcrip- 
tion, the real dimenfions, and very often the figure 
and pofition of countries, are much altered and mif- 
reprefented. In the common projeftion of the two 
hemifpheres, the meridians and parallels of latitude 
do indeed interfe£t at right angles, as on the globe ; 
-but the linear diftances are every -where dimi- 
nifhed, excepting only at the extremity of the pro- 
jedtion : a( the center they are but half their jufl 
quantity, and thence the fuperficial dimenfions but 
one-fourth part : and in lefs general maps this in- 
convenience will always, in fome d^ree, attend the 
Jiereograpbic projeftion. 

The crtbograpbic^ by parallel lines, would be ftill 
Jefs exadt, thofe lines falling altogether oblique on 
the extreme parts of the hemifphere. It is ufeful, 
however, in defcribing the circum-polar regions : and 
the rules of both projeftions, for their elegance, as 
well as for their ufes in aftronomy, ought to be re- 
tained, and carefully iftudied. As to Wright's, or 
.Mercator's, nautical chart, it does not here fall un- 
der our confideration : it is perfedt in its kind ; and 
will always be reckoned among the chief inventions 
of the laft age. If it has been mifunderflood, or 
mifapplied, by geographers, they only are to blame. 
Vol. 50. 4B • 11. The 
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II. The particular methods of defcripdon pro* 
pofed or ufed by geographers are fo various, that we 
miehty on that very account, fufped them to be 
&uity ; but in mod of their works we adtoalty find 
thefe two blcmiflies, the linear dijlances vifiblyfalfe^ 
and the interfeSlions of the circles obUque : fo that a 

Quadrilateral redkangular fpac6 {ball often be repre* 
^nted by an oblique-angled rhomboid figwe, whofe 
diagonals are very far from equal ; and yet, by a 
ibange contradidion, you ihali fee a fixed ibale of 
diftances inferted in fuch a map. 

III. The only maps I remember to have feen^ in 
^whjch the lad of thefe blemifhes is removed, and 
the other Icflened, are fome of P. Schenk'a of Angn 
ikcrdam, a map of the Rjo^Sian empire, the Gcr-* 
mania Critica of the fiimous Profefibr Meyer, and a 
vfew more %. In thefe jthe meridians are firaight linos 
^converging to a point ; fix)m which, as a center^ the 
parallels of latftude' are defcribed : and a rule has 
been publifhed for the drawing of fuch maps*. But 
as that rule appears to be only an eafy and conveni- 
ent approximation, it remains jfltill to be inquired. 
What is the conjiru&ion of a particular map^ that 

jfimll exhibit the fupirficial and linear meafures in 
ibeirtruefi proportions ? In order to which, 

IV. Let E /LP, in this figure /5^f Tab. XXL) 
be the quadrant of a meridian of a given fphere^ 
whofe center is C, and its pole P ; £ L, £/, the la^ 
titudes of two places in tnat meridian, £M their 

•^mmmmmi ■! m ■ i i . — .m^m^— — Im— ^—i — ^i-^^— ^a^^— ^^^^— — — —i— ^— ».— i».»» 

X Simx drew fevenl of that form* 

* 1^ the Pxe£Ke to tl\e kcail Berlin Atlas. 

middle 



r 555 ] 

middle latitade. Draw LN, In^ coftpcs ^f the lati- 
tudes, the fine of the middle latitude MF, and its 
cotangent MT. Then writing unity for the radius^ 

if in CM we take C^ = D v MF y llvt ^ ^^ '^^^^^ 
X we draw ;rR, xr, equal each to half the arc L/^ 
and perpendicular to CM \ the conical furface ge- 
nerated by the line Rr, while the figure revolves on 
the axis of the fphere, will be equal to the furfape 
of the zone that is to be defcribed in the fame time 
Inr the arc L/} as will eafily appear by comp^ng 
that conical fur£u:e with the zone, as meafured by 
uSrcbimedes. 

And, laftly, If from the point /, in which fR 
produced meets the axis, we take the an^e CtV ia 
proportion to the longitude of the ptop6ted luap;^ ^ 
mF the fine of the middle latitude is to radius, 1m 
draw the parallels and meridians as in thu^ ii^e^ib/^ 
whole fpace SOQJf will be the propoftd pa^ of 
the conical furface expanded into a plane i ia ^hich 
die places may now be inferted according to their 
known longitudes and latitudes. 

Example. 

V. Let LA the breadth of the 2one, be 5d^ lying 
between lo'' and 60^ north latttode; its longitude 
no'', from lo'' eaft of the Canaries to the center of 
the weftem hemifphere % comprehending the weftern 
parts of Europe and Afrioa, the more known, parts 
of North America, and the ocean that feparates it 
from fht old continent. 

And becaufe C x = t/ x Mf x MY ^ *^^ *^^^ 
diree logarithms. 

4B a Log* 
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Log, 0.8726650 (= 50° to radius i) — 1-940.8476 

Log. MF (fin. 3f°) — 1-7585913 

Log. MT (tang, ff) 0^7732 

Take the fum —•1.8542121 

from log. N» (= .6923772) .... —1.8403427 

the remainder — i. 9861306 

is the logarithm of Cx. And becaufe i : 

Cat : : MT : x/, to this adding the log. MT o. 1 54773 x 

The fum . 0.1409038 

is the log. of xt= 1.383260 ; and a'R (=xr = 
iLlJ being .43633?f, R^ will be 0.9469275, rt 
= I '8 1 95925. Whence having fixed upon any con- 
venient fize for our map, the center / is eafily found. 
As, allowing an inch to a degree of a great circle, 
or fo inches to the line Rr, R/ the femidiameter of 
the leafi: parallel will be 5*4.2 ff inches, and that of 
the greateft parallel 104.2 5 5 inches. 

Again, making as radius to MF fo the longitude 
1 10^ to the angle S/V, that angle will be 63** 5'-f, 
Divide the meridians and pardlels^ and finifh the 
map as ufual. 

Notfy The log. MT being repeated in this com- 
putation with a contrary fign j we may find x t 
immediately by fubtradting the fum of the loga- 
rithms of L/ and MF from the log. of N;^. 

VL A map drawn by this rule will have the fol- 
lowing properties : 

I . The interfedtions of the meridians and parallels 
will be rectangular. 

2. The 
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2. The diftances north and fouth will be exadj 
and any meridian will fcrve as a fcale. 

3. The parallels thro' z and ^, where the line 
Rr cuts the arc L/, or any fmall diftances of places 
that lie in thofe parallels, will be of their juft quantity. 
At the extreme latitudes they will exceed, and in 
mean latitudes, from x towards z or y^ they will fall 
fliort of it. But unlefs the zone is very broad, nei- 
ther the^excefs nor the defecS will be any- where con- 
liderable. 

. 4. The latitudes and the fuperficies of the map 
being exaft, by the conftrudion, it follows, that the 
excefles and defeds of diftance, now mentioned, 
tompenfate each other ; and are, in general, of the 
leaft quantity they can have in the map defigned . 
. ^. If a thread is extended on a plane, and fixed 
to it at its two extremities, and afterwards the plane 
is formed into a p)rramidal or conical furface, it may 
be cafily (hewn, that the thread will pafs thro' the 
fame points of the furface as before ; and that, ro«- 
verfefyy the (horteft diftance between two points in a 
conical furface is the right line which joins them, 
when that furface is expanded into a plane. Now, 
in the prefent cafe, the fhorteft diftances on the coni- 
cal furface will be, if not equal, always nearly equal, 
to the correfpondent diftances on the fphere : and 
therefore, all redtilinear diftances on the map, ap- 
plied to the meridian as a fcale, will, nearly at leaft, 
ftiew the true diftances of the places reprefented. 

6. In maps, whofe breadth exceeds not lo*^ or 
15s the redlilinear diftances may be taken for fuffi- 
ciently exadt. But we have chofen our example of 
a greater breadth than can often be required, on pur- 

pofe 
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pofe to (hew how high the errors can ever arifc ;- and. 
how they may, if it is thought needful, be nearly 
eftimated and corrected. 

Write down, in a vacant fpace at the bottom of 
the map, a table of the errors of equidiftant parallels, 
as from five degrees to five degrees of the whole lati-* 
tude ; and having taken the mean errors, and dlmi- 
nifhed them in the ratio of radius to the fine of .the 
mean inclination of the line of diftance to the meri- 
dian, you (hall find the correction required i jremem- 
bering only to diftinguifh the difbnCe into ks nrtt 
that lie within and without the fphere, and taxing 
the difference of the correfpondent errors, ix^defo^ 
and in excefs. 

But it was thought needlefs to add anv examples^ 
as, from what has been faid, the intelligent reader 
will readily fee the ufe of fuch a table i and chiefly 
as, whenever exadtnefs is required, it will be nx)re 
proper, and indeed more expeditious, to compute 
the diflancea of places by the following canon. 

Multiply the produSt of the cojines of the two give ft 
latitudes by thefquare of the fine of half the difference 
of longitude ; and to this produSl add the fware of 
the fine of half the difference of the latitudes j the 
fquare root of thefumfi^all be the fine of half the are 
of a great circle between the two places given. 

Thus, if we are to find the true diftance from 
one angle of our map to the oppofice, that is, fron^ 
S to Q, the operation will be as follows : 

L.im. 
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li. fin^ |o*s2 ••^ 1^6989700 

L.fitt.So^= — 1.99335«5 
a L. fin. 5 5*= — 1.8267290 

— 1.5 1 9050c rr log. of 0.330408 
and. a L. fin. 25^^:: -^ 1 .2518966 = log. of o. 1 78606 

' ; • ■ 

LogrOf Ihe film . . . 0.509014 it— - 1.7067297 
, Whoiehalf is— 1.8533648 

the L.fitt. df 45^ 31^ the Smbk of which is 91^ t', or 5462 geogra- 
phical niilc9. 

Aiid fecmg the \jdcb TS, TQ^ reduced to minutes 
of a degree, are 61-^$. 1 89 and 3 2^5. 1 89 refpeftively, 
and the ai^e STV j^63^ s'h the right line SQ^on 
the map^^I ^5594^^ exceeding its juft value by 
132'^or ^t)f the whole. 

7. The errors on the parallels increafing faft to- 
wards the norths and the line SQ^having, at laft» 
nearly the fame diredion, it is not to be wondered 
that the ertbrs in our example (hould amount to 
•:nr. Greater ftill would happen, if we meafured the 
diftance from O to QJ>y a ftraight line joining thofe 
points: for that line, on the conic furface, lying 
cvery-wherc at a greater diftance from the fpnere 
than the points O and Q, muft plainly be a very 
improper meafure of the diftance of their correfpon-^ 
dent points on the fphere. And therefore, to pre-, 
vent all errors of that kind, and confine the other 
errors in this part of our map to narrower bounds, it 
will be beft to terminate it towards the pole by a 
ftraight line KI touching the parallel OQjn the 
middle point K, and on the eaft and weft by lines, 
as HI, parallel to the meridian thro' K, and meet- 
ing the tangent at the middle point of the parallel 
SV in H. By this means too we ftiall gain more 
fpace than we lofe,^ while the map takes the ufual 

rectangular 
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rciftangular form, and the fpaces GHV remain for 
the tithy and other infcriptions. 

VII. Another, and not the leaft confiderable, pro- 
perty of our map is, that it may, without fenfiblc 
error, be ufed as a fea-chart y the rumb-lines on it 
being logarithmic fpirals to their common pole /, as 
is partly reprefcnted in the figure : and the arithme- 
tical folutlons thence derived will be found as accu- 
rate as is neceffary in the art of failing. 

Thus if it were required to find the courfe a fhip 
is to fteer between two ports, whofc longitudes and 
latitudes are known, we may ufe the following 

Rule. 

To the logarithm of the number of minutes in the 
difference ^ longitude add the conftant logarithm * 
— -4.1015105, and to their fum the logarithm fine of 
the mean latitude^ and let this laji fum be S. 

The cotangent of the mean latitude being T, and 
an arithmetical mean between half the difference of 
latitude and its tangent being called m, from the h* 
garithm ^ T + m take the logarithm of T — m, 
and let the hgarithm of their difference be D ; then 
Jhall S — \i be nearly the logarithm tangent of the 
angle ^ in which thejhifs courfe cuts the meridians. 

Note^ We ought, in flridnefs, to ufe the ratio of 
tx-^-xK to tx — atR inftead of T + /w to 
T — m\ but we fubftitute this laft as more 
eafily computed, and very little different. 



♦ This conftant logarithm contains' the rcdu6^ion of the difF. 
of longitude to parts of radius unityj aqd to Brigg^^ Modulus. . 

Example 
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Example i. 

Jutt the latitudes, on the fame fide of the e({ua- 
tor, be lo'' and 60^; then the n&iddle latitude and 
its complement are 3J° and 5^"", and half the diffe- 
rence of the latitudes is 250: and the difference of 
longitude being iio^ the operation will fUnd as 
below. 
Log. 6600' (in 1 10^) . . 3*8 1 9f 439 
Conftant log. . . . —4.10151^5? 

— i.92iof44 
Log. fin. 350 . . . — l-7f8f9i3 

Again T=: 1.4281480 
m=z .4513202 

Ix>g. T'-t-m (=s 1.8794682) 0.274035a 
log. T— m (= 0.9768278) — 1.9898180 

Log. o.2842i70=»D=r— i.45365o# 

S'^DCstlog.Ufigmi 5:9^16') . . . . **t 6.22s^5l^ 
ig^ng to ft minuCio w^ the folutioa by • taUe of jBcridiMdt 
pftita. 

Example 2. 

The reft remaining, let the difference of longitude 
be only 40*^; then 

Log. 2400' (in 40^) . . 3.38021 12 
Conftant log. . . . -^4.1015165' 

— 1.4817217 
Log. fin. 35^ . . . — 17585913 

S= . . . . —1. 2403130 
D (as before) = — i .453 dfoo 

S-«D(=s: log. tang. 31^ 27^1) . . • — 1.7866630 

Vol. 50. 4C Example 
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Example 3. 

JUt the difierence of longitude be 40^^ but the 
latitudes f do and So""; 

And log. 2400'} A8i72ir 

+ log. conftant J "* I.4BI7"7 
Log. fin. 68^ . . ,=a— 1,9671659 

S=; . . . . — 1.448887* 

T (tang. 220) = .4040262 
;n=5 2109980 

Log. T + m (= .6.150242) — I.7888921 
Log. T — m{=i .i830a82) — 1.2625J81 , 

. Log. . . o.5263740s=:I>=3 — X.7212944 

S — D (= log. tongcm 28** 6') =—1.7275932 

wanting of the true anrwer no mote than i^ 4^ 

And in all cafes that can occur^ the error of thia^ 
rule will be inconfiderable. 

It is not meant, however, that it ought to take 
place of the eafier and better computation by a table 
of meridional parts : but it was thought proper to 
fhew, by fome examples, how fafely the map itfclf 
may be depended on in the longeft voyages ; provided 
it is fufficiently large^ and the neceiiary rumb-lines. 
are exaftly drawn ♦. 

* See Cfftifii Logometr. prop. 6» 
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LXXIV. A Jhort Differtatim on Maps and 
Charts: In a Letter to the /f^v.ThoitiaS 
Birch, D. D. and Secret. R, S. By Mr. 
Wm. Mountainc, F.R.S. 

SIR, London, March a i. 1758. 

Read April 6. A MONG the fcvcral improvements 

«758' j^^-y^ made in arts and fciences by inge- 
nious men, the conilrudion of glomes, maps^ or charts^ 
deferves a place : not only on account of the pleafure 
and fatisfadtion that arifes to fpeculative minds, in 
furveying the extent and diviiions of this terraqueous 
globe, but alfo for their real ufe and fervice to navi- 
gation, trade, and commerce. 

G/<?3^i perhaps were firft invented, as bearing, the 
neareft femblance to the natural form of the earth 
and fea, with proper circles thereon defcnbed, and, 
the feveral empires and kingdoms, according to their 
extent, latitudes, and longitudes, as far as geography 
and hiftory would admit. 

But tho' thefe convey the moft general and trueft 
ideas of the position and fituation of places ; yet, as 
containing but a fmall furface, they were found not 
extenfive enough to take in particular kingdoms or 
ftatcs, with their fubdivifions, cities, and rivers, fo 
as to convey an adequate and fufficient reprefentation. 
Befides, they were not fo portable and comniodious 
in voyages or travels. 

Maps and Charts were therefore thought of, as 
being moil convenient for both the purpofes above- 

4 C 2 mentioned ; 
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mentioned ; the accuracy of which depends on rc- 
prefenting the meridians and parallels in fuch man- 
jkr, that when pkc«$ are laid thisreon, accovding to. 
their latitudes and longitudes, they may have fuch 
refpefl: to each other, as they hav^ on the globe it- 
fclf ; and thofe are cither globular or reSiilinear. 

Globular^ or curvilinear^ aw cither general or par- 
ticular. 

General^ are the hemifpheresj for the moft part 
conftrufted ftereographically. 

Particular^ contain only fomc part of the terra- 
queous globe 5 and of this fort there are fundry 
modes of conftruftion, which for the moft part 
are defedive, fo as not to be applied with accuracy 
and facility to the purpofes intended, in determining 
the courfes or bearings of places, their difl:ances>. 
or both. 

ReSH linear were therefore very early adopted, oa 
which the meridians were defcribed parallel tg each 
other^ and the degrees of latitude and longitude every- 
where equal ; the rumbs were confequently right 
lines ; and hereby it was thought, that the courfes 
or bearings of places would be more eafily deter- 
mined. 

But thefe were found alfo infufficient and errone- 
ous, the meridians being parallel, which ought to 
converge ; and no method or device ufed to accom- 
modate that parallelifm. 

* Notwithftanding the great deficiency in this plane 
map or chart, it was preferred, efpecially in nautical 
bufinefs ; and hath its ufes at this day in topographic 
conftrudtions, as in bays, harbours, and very narrow 
zones* 

However, 



Ffowevcr, the errors herein were fooner difcovered 
than corrcded, both by mathematicians and ma- 
riners, as by Martin Cortefe, Petrus Nonius, Coigaict, 
and fome fay by Ptolemy himfqlf. 

The firft ftep towards the improvement of this 
chart was made by Gerardus Mercator, who pub- 
lished a map about the year i yyo, wherein the de- 
grees of latitude were increafcd from the equator to- 
wards each pole ; but upon what principles this- was 
conftruftcd, he did not exhibit. 

About the year i fpo, Mr. Edward Wright, an 
Englishman, difcovered the true principles upon 
which fuch a chart fhould be conftru6ted ; and com- 
municated the fame to one Jodocus Hondius, an en- 
graver, who, contrary to his honcft faith and engage- 
ment,^ publifhed the feme as his own invention : This 
cccafioned Mr. Wright, in the year 159.9, t6 exhibit; 
his method of conftruftion, in his book, intitled, 
Correilkn tf Errors in Navigation ; in the preface of 
which book may be fecn his charge and proof againft 
Hondius J and alfov how far Mercator has any right 
to (hare in the honour due for this great improve- 
ment in geography and navigation. 

Blundevill, in his Exercifes, page 327, puWifhecf 
anno 159+, gives a table of meridional parts an- 
Iwering to even degrees, . from 1° to 80^ of latitude, 
with the fketch of a chart conftrufted therefrom ; 
but this table he acknowledgeth to have received 
from Mr. Wright, in the following words, page 326, 
viz. ** In the mean time to reform the faide faults,'* 
(in the plane chart) " Mercator hath in his univerfal 
** chard or mappe made the fpaces of the parallels 
'• of latitude to bee wider evcrie one than other 
^ from the cquinoAial towards either of the poles, 
7 r by 
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by what rule. I know not, unlcfs it be by^ch a 
'^ tabic as my friend Maifter Wright of Caius-coir 
*^ lege in Cambridge at my requeft fent me (I thank 
" him) not long lince for that purpofe, which tabic 
" with his confcnt, I have plainUe fet down," &c. 

About the year 1720, a globular chart was pub- 
liflied, faid to be conftruded by Mr, Henry Wilfon 1 
the errors in which were obviated by Mr. Thomas 
Hafelden, in a letter to Dr. Halley j who at the fame 
time exhibited a new fcale, whereby diflances on a 
given courfe may be meafured, or laid off, at one 
extent of the compaifes, on Wright's projedlion; 
and was intended to render the fame as eafy in prac- 
tice as the plane chart. 

The above chart was publifhed in oppofition to 
Mr. Wright's^ which that author charged with im- 
perfedtions and errors, and that it reprefented places 
bigger than they are upon the globe. 

It is true, the furface is apparently enlarged ; but 
the pofition of places, in refpeffc to one another, are 
in no wife diflorted ; and it may be aiTerted, with 
the fame parity of reafon, that the lines of fines, 
tangents, and fecants, are falfe, becaufe the degrees 
of the circle, which are equal among themfelves, 
are thereupon reprefented unequal. 

Yet if a map or chart was fo conftrudled, as to 
fhcw the fituation and true extent of countries, &c. 
prima, facie (if I may be allowed the expreflion), 
and yet retain all the properties, ufes, and fimplicity^ 
of Wright's conftrudtion, it would be a truly great 
improvement ; but this feems to be impoffible. 

The method exhibited by the Rev. Mr. Murdoch, 
in his paper, read before the Royal Society on the 
9th of February lafl^ (hews the fituation of places, 

and 



and feems better calculated for determining fuperficial 
and Mnear meafures, than any other that has occiUred 
tome.' 

Thia Gentleman illuftrates his theory with ex- 
amples jufily lintended to point out the quantity of 
error ^ that will happen in a large extent. 

Forinftance; Between latitudes i o'' and (Jo® N. 
and containing i ip degrees di£ference of longitude, 
Mr. Murdoch computes the diftance at ffp^ miles; 
which, upon the arc of a great circle, is found to be 
f477, or by other methods 5*462.; fo that the dif- 
ference is only 1 17, or at moil 131 miles in fo great 
an extent, and to an high latitude ; and the higher 
the latitude the greater the error is like to be, where- 
eter middle latitude h concerned. 

His courfes alfo agree veiy nearlv with computa- 
tions made from the tables of meridional parts. 

In example the firft they are thd very fame : 

In example the ad they agree to half a minute : 

In example the 3d they vary 1^ 4', on account of 
the high latitudes, which extend from 56^ to 80'' N. 

However, I do not eftecm this method fo fimple, * 
cafy, and concife, in the pradtice of navigation, as 
Mr. Wright's conftrudtion, efpecially in determining 
die bearings or courfes from place to place : nor will 
it (I prefume) admit of a zone containing both north 
and fbutli latitude. 

Of thefe inconveniences Mr. Murdoch feems to 
be extremely well acquainted, when he exprcflcs 
himfelf in the following very candid and ingenuous 
terms, viz. ** As to Wright's or Mercator's nauti- 
** cal chart, it does not here fall under our confide- 
" ration : it is perfcd in its kind ; and will always 
^ be reckoned among the chief inventions of the: 

"laftl 



[ 568 1 

** laft age. If it has been mifundefftood orn^ap^ 
•* plied by geogfajAers, they only are to bhtme/*^-- 
And again, at the end of his nautical exampl6^ ho 
Goncludes ihaSj viis. *' It is not meanft, however, 
^ that it ought te^ take ptaoe of l;he ea£er M^ 
^^ better computadon by a table of meridional 
•' parts.* 
I have the honour Co be, with the great^ refpei^ 

SIR, 
The Royal SocietyX and 

Tour moft oboctteiit Servant, 
Willkm Mountaine. 



Addenda to M'.Murdoch'i Paper^ N*. lxxiii. 

T F it 18 required << to draw a map, in which the fuperficies of a 
-*- ^^ given zone ihall be equal to die zone on the iphere, while 
<* at the (ame tiftie the proie^on (torn die center is ftriSly geo«- 
<< metrical i" Take Cx /# C M ^x tf geomHrU^l mean ietween ^M 
and N n, is to the like mean between the cofine nf the nudeUe latitudei^. 
emd twice the tangent of the femidifference of latitudes ; and proje^ 
on the conic furface generated by xt. But here the d eg re es of hMi«- 
tude towards the middle will Ml fliort of their juft quaotior^ and 
at the extremities exceed it : which hurts the eye. Attifts ttmy 
ufe either rule : or, in moft cafes, they need only make Cx to 
CM as the arc ML is to its tangent, and fini&t the map; either 
by a projedion, or, as in the firft method, by dividing that part 
of ;r/ which is intercepted by the fecants thro' L and /, into equal 
degrees of latitude. 

Mr. Mountaine juflly obfcrves, " that my rule does not admit of 
<^ a zone containing N. and S. latitudes." But the remedy is, f$ 
etOend the leffer latitudes t9 an equality with the greater \ tbatthi am 
mqf hi changed int§ a cylinder^ and the rumhs intojlraight Uuit. 

LXXV. 



LXXV. Cafes of the remarkable EffeBs of 
'Btifiers in UJfemng the ^ichtefs of tie 
Tulfe tn Roughly attended with InfarElion 
of the Lungs and Fever : By Robert 
Whyttj Af.A F^R-S, Fellow of the 
Royal Cotiege of PbyfieianSy and Profejfor 
of Mediewe in the. Univerjiiy of Edin- 
'burgh. ' 

»ad Feb. i6. ^TV N E of the moft natural cffcas of 
'5^5*- \^^V bliftcrii^ plaifters, when applied 
to the-human bod^9 is la quicken the puUe^ and in* 
creaie the foree of the circulation. This efiedt they 
produce^ not only by means of the pain and in- 
flammation they raite in the parts to which they 
are applied, but alfo becaufe die finer particles of 
the caMbarides, which enter the blood, render if 
more apt to Simulate the heart and vascular fyftem. 
The apprehenfion, that blifters muft in every cafe 
accelerate die modon of the blood, feems to have 
been the reafon, why fome eminent phyficians have 
beisn unwilling to ufe them in feveriih and inflame 
raaiory difordo-s, till after the force of the difeafe 
was a good daal abated, and the pulfc beginning: to 
fink. However, an attentive obfervation of die ef- 
fects, which follow the application of blifters in 
thofe difeafes, will (hew, mat inftead of increafing, 
they often rensiarkably leflen -the fi-equency of the 
pulfe. This I had Q0caAon fi^x-merly tQ take notice 
V0L150. 4D of 
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of (i), and (hall now evince more fully by the fol- 
lowing caibs. , . . 

' h A widow lady, agod abenil 50^ was feiiMd (De- 
cember i/ff) with a bad cough, oppreflion sdiout 
her ftooiach and breaft,. and a pain in her right Ude, 
tho' not very acute, fjcr pulfe beuJg qufck, and 
fkin hot, fome blood was tsdceir aWi^, wUdx was a 
gocxi deal £zy : attenuating ^d txpcQokmtif^ medi- 
cines were aUa prefaihed% But as J^ef cMbphunts 
did not yield to thefe remedies, I was csdled o^ De- 
cember 26th^ after (he had been ill aboat'teft^days; 
at which time her pulfe beat from ^ ta 100 times 
» a msoiste, bM was not filler thttytialttraiv I or^ 
dncdher tDlofe fevmcv eig^omce^offe of bloody 
which^ like the fcrmib:,: was &zy r^n^ next day^; 
finding nti abdttment of liei comptabts^ J adriAd^r 
blifter to bo applied, iatketcvening^. tothat part of< 
her right fide which wta paiocdL iUkxt moraing^. 
whea the Wfkr was oeniofiaH die niil of her fide- 
was goncy and ller pulfe: beat oolgt SBthnes m a n^if*- 
note, and in two days, no a it came^Aown to yH^, 
However, after tibe l^fierod part becafin^ dry^ the 
pulfe rofe ifl one da/s time t096» and cootiniied be^r- 
tween that number and 90 fi)r four days*; after whicb 
I ordered a large bltfter ter be pot bctweenlher (houl^. 
ders. Whea this plaifter was tabea ofiF^v her pulffr 
beat under ^ times in ar minute ;» aiad.next day it- 
fell to 76, aod the da.]r after to 72. The cough asldi 
other fymptonis^ wjaich were rdiewd by the &tfk 
blifber, were quite cunedibf the &cond. . > 
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37, of 9r tlmi habits of hodf^ formerly Hxb)^ ^ 
coQgbs, and dioughi to be ior danger di ^ pbtbijik 
fmhnmdisy Jiaraog expoifid hMnfelf unwacUy to coid, 
in the night time, was, about the end of J^nuary^ 
^7S(>t feized with a bad cough and feverifhnefs ; for 
lisharh he vfox bbodcd^ and hfd,^ diaphortftfe jutep, 
^pedond decQi£bioQ, andJ^.ilMXture w^ guftf. amn 
fiimaium :zp&iMttwBf€ilJitkuff$^ %mn jhin> by Mr-f 
James Rxd9Dbll^ikrge<N>af)othocary ia ^^ {>hce. O^ 
the i2th of FdirMry, aAerlhelMd beea. lU above at 
fiiitoighr, I wasidefired to iriQt Inm. He feeeied toi 
baa good ddl eniactated;,:hiB eye$ yffepre bolloWi 
«ad jcbeeksidlen in : he was almoft ,cotiilwtly in a 
fweatj. coughed fi:equently» and fpit up a ^eat 
qnndty of ton^ phkgm^ iomewhat cefembliag^i.* 
ntapttlifebeat firam iia to 1 16 timca is a minute; 
]» this condiCaon^Iocdered iinmediately a btifter toi 
be^pHcd bc^eest his ifaouldars^ whieh; le&ned ia 
fixne dfigtee his coa^ and ifntdng,. as wcA as the fre». 
i|u«i€yof his paUc^ buttberbliftered part no fooner^ 
began to heal, than he became as ill as before, and 
oontinved in thkbad way mae oc ten days^ gradually 
wafting, with continued fweais^. and a great fpitting 
ofa diick mucus. During this time he ufed tinSlura 
n^rum^ and the mixture widi gum. ammm. and acet. 
fciilit. without any ienfibk benefit, and had fix ounces 
of blood taken away, which was very watery, and 
the rr^)im/aiff was of a kx texture. Inthisalmoft 
deiperate condition, another bhfter, larger than the 
former, was put between, his ihoulders, which re- 
markably lefiened his cough and fpitting, and in twa 
or three days reduced his pul& to ^ ficokes ia & 

4 D 2 minute. 



f sn ] 

minute. After this be continued to recover flouiy, 
without the afliftance of any other medicine^ except 
die tinSlura rofarum and the mixture with gum. am^ 
mon. and actUjcillit. and at preienthe enjoys good: 
healths 

' III. Mrs. , ^d upwards of 40^ who had^ 

for feveral years been fubjed: to a cough and* fpitdng- 
in the winter months^ was, in Odober i/f ^ feized*. 
with thofe complaints in a much greater disgree than 
ufual ; to remove whieh, flie was bboded, and: got: 
feme attenuating and peftoral medicines fix)m Mr.: 
John Balfour, furgeon^pothecary in Lcith*. I was* 
^lled on November nth, after fhe had been ill^ 
feveral weeks, and £Dund her in a very impromifing* 
Condition. She had« a fiequent and fevere cough^ 
with great flK)rtne& df bneath and a wheezing j her 
kings feen^d to be quite ffaificd^with phlegm, ofi 
which fhe fpit a vaft quantity every day, and of fuch* 
an appearance^ that I was apprehenfive it was, in) 
part at leafl, truly purulent. When fhe fat up in a^ 
chair, her pulfe beat above 130 times in a minute. 
She had a confiderable third,, andi her tongue was o£ 
a deep red colour, with Zi beginning aphthous crufi 
on fome parts of it. She was fo weak, and her pulifo: 
fo feeble, that there was no: place for further bleed- 
ing: a blifber was therefore applied to her back, 
November nth, which fomewhat lowered her pulfe,. 
and lefTened the fliortnefs of breathing and quantity 
of phlegm in her lungs. November 16th, a fecondi 
blifter was laid to her fide, which gave her ilill more 
fenfible relief than the former, and reduced her pulfe 
to 114 fbokes in aminute. November 25th, a third 

bliftcr 
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blifto: was^ Applied to her back ; by which her cough 
1^ wheezing were rendered, confidetably eafier, add 
the phlegm, which 0ie fpit up, loft its purulent ap-^ 
pearance, becafne thinner, OKxre frothy, and waa 
much \c& in quantity. Her pulfe beat now only 
104 times m a minute. After this, her cough and 
fpitting increaivig again, (he had,; on the aoch o£ 
Dpoemfa^, a fourth blifler applied ta her bacIC) which^ 
like the fi>rmer, did her great fetvice. Her ftomach 
bebg extremely delicate, I fcarce ordered any medi- 
cjjMs for her all. this^ ttme, except a cordisd jidep^ 
withjpir. v^U clecf^ tindune of rhubarb as a l^uca^ 
tifjr^if and a julep of aqu. rofar.a^et. vin. aW^. and /yr. 
bi^Jgm. of which laft (he took two table fpoonfuls^ 
twice or thrice a day in a Quarter of a pint of lint^ 
fcc^i tea. After the fourth biifter, (he drank fos 
ioi;9e:tirae a cupful Qiinfujutn amarum tw\^ a day^ 
and continued to recover (lawly : and tdia'^urjng the 
remaining part of the winter (he was^ ;as ufualTy^ a 
good deal troubled with a. cough, yet in the fpring (he 
gpC £ree ftom it^ and is now in her ordinary health* 

IV. Chriftian M'ewen, aged 2 1, had laboured' 
under a cough, thick fpitting, pain of her breaft,, 
and pains in her (ides^ affed^ng her breathing, for 
about a twelvemonth :. and after gettm^ by proper 
reoiediesi in a good meafure free from thofe com- 
plaints, her cough, from* catching a fre(h cold, in- 
creafed to a greater degree than ever, became hard 
and dry, and was attended with a conftant difHcuity 
of breathing, pain in her left (ide, and~head-ach«. 
After having been feven or eight days in this condi<- 
tion, (he was admitted into the Royal Infirmary, Ja- 
nuary 



tniftfv ^di, 1757. As her paXft wcis iWU, tho* vciy ' 
quicK, W2;. t>MtIng 150 m a miiiate^/Ithotigfit it! 
unpecefiarjr to bleed her^ ie from fortber experknee 
I did not doubt but thdt bliAering alor»MFOuld retieve 
her t I ordered, theralone^ a large btidsir to be appfiedf 
ta Ker left fide, where <he complamed of ' pain, and 
preibribed ^ her tl^ fetk^ving jmI^ 

€Ocb. ^i ter in die. ' ' v :. nt- ...i 

She wa9 atfo defircd to breathe &eqtfeiiltly over the ' 
dteam of hot water, and to^ drink lintfeed tea. 

January loth. Her pulfe beat only iii times m^' 
minute, and was foiriewhat fuller than on the 5Hh.' 
The bMer was not remeved till late in the evening^^^ 
and made a ptent^l difcharge^ The cough having 
;been fb ibvere taA ni^t, a^ to keep her from (kitfi 
I Mxlinred her the following anodyne draught : 

je Spirit. Minderei^. "ik; acet.fciHir, '^uJ^r.fO^ 
fvo. Mb. Jvi. fnif€t\ cuf. bvr.j^ni. 

Jan. iltit The cough eafier laft nighty difficulty 
of breathing lefs ; puUe 1 08 in a minute. Ordered 
the anodyne draught to be repeated, and the uie of 
the julep, with acet.fciltit. to be continued^ 

Jan. 12th. Pulfe flower; cough and pain of the 
iid^ eafier ;. hist ftiU complains of a head^ach. 

Jan. I jth. Pulfe 94 in a minute ; cough continues 
^eafier in the night, but h troublefbme in die day* 
dtime. • 

Jan. 14th. Every way better ; piilfe only 80 in a 
iminute. A% her cough is ftill bound, ordered hei*, 
befides tlve* medicines above-mentioned, a peroral' 
deco^on of rad. altb. &c. 

4 Jan. 



Jan. J5th,j Cp.ugh and otjicr 4;:omplaiQts h a' great 
JftodTure reiDQyij^^ pulfe 6^ in a minute. 
.Jp'fom, ^u^ pmc her coiigh.g^ve her little trouUcj 
R|C;pn the i8lb.fi)o conn^plained of a pain In the 
Hggiffirwm, -Vf^ ^^ want of ape^ 

t;ii^ aad a gidd^^s in hef,he^d» which w€fe conii'' 
dcijably reliev^ by a vomits tnfufum dmafum^ and 
ilpmadbic purged .j^. add were a]!moA: wholly, (iured 
By the return oi[ her men'fes oil ^le 15th ^f'f'ebniary, 
after an intfervalof eight weeks* 

' V. A girl 2 V monk's <M' v5h<J h*f fl5feeettif>er 
t7f6) a great foid of the fman-jio*, ^d lirft 6f .»gdo^ 
Jtlnd^ with a eaugh and obftifaAed breathing, was^ 
mn ,the fevcnth day from tfie efiiptfehV bi^ftefed ort 
t^e back; by wiijch the pufte WaS letfehed ftdm 266; 
tb |56^i"ofees In ^ minute. . Jfcst daV hfet leJK ^if 6 
alfo blirtered, and the pulfe thereby feirto i^,*. BMt 
diji child's kiigs being mtieh 6jpfeffed^ and \i€t 
thfoat being fo f«U of puftiiles that ^ €6t^ fcaycel 
iw|i}l9w any thing, (he die^ fov^ds th^ 6hd of the 
Binfla liay. 

i could add feveraf otfjjfi- cafeSJ df the t^^t\yU\ 
efieOs of blifters in leflening the qtilcknef^ of thd; 
puUe in coughs attended with fevcr, pain in the (Jd^,; 
ana pituitous infar^bn of the liHigs : but thofe abo'Vft 
may be fiiflicient to put (his chatter out of doubt, a* 
welt as to remove any prejudice, that may ftill fe-^ 
main againfl: the fpee ufe of fo efficacious dr femedy. 

In a true perippeumony, efpecially where the in- 
flammation is great, repeated bleeding is the prinei* 
pal remedy, arid btif^eri tixtjj; applied 4re not ((i> 



broper. Bat when the perrpneumony is of a mhied 
kind; wheo the lungs are not fo much inflamed 
as loaded with a pituitous matter; when bleedmg 
gives but Kttte rehef; when the pul(e» tho' quidt, 
IS fmall ; when the patient Is little able to bear evacna* 
tions, and the difeafe has continued for a confiderablc' 
time.; in all thefe cafes bliflering will produce rep 
markable good effeds, and, hr from increafing, will 
generally leffen the frequency of the pulfe, and fever/ 
more fpecdily than any other remedy; 

On thetOtAcr hand, when the fever and frequency 
of the piilfe proc^ from a true inflammation of the 
lungs, from large obftrudtions tendinjg to fuppurat|on^ 
or from ;an open ulcer ia them, blifters will be of 
kfs ufe, nay, fometimes will do harm, except in the 
lail cafe» where rthey, ^s well as iflfues and fetons^' 
qire often . beneficial tho' feldom able to compleata' 
qiire. But .as in pituitous infarSuons of the lungs^ 
with coiigh and fever, repeated blifters applied to the 
backhand .fides^re farjpreferable to iflTues orfetons, fo 
thefe 7afl Iccm mofl: proper in an open ulcer of the 
lungs. The former make a greater and more fudden 
^erivationi. .and^re therefoi$ adapted to acute cafes; 
thp^latjtcr ^a more flowly,%but for a much longer 
time., .and arc therefore bcft fuited to chronic dif. 
eafcs. Further, while hlifters evacuate chiefly the 
icirousliumovrs, iflues and fctons generally difcharge^ 
true purulcjit matter, and on this account may be of 
greateft fervicc in internal ulcers. 

Jp what manner blifters may leflfcn the fever and 
frequency of the pulfe attending internal inflamma- 
tipns^ I have clfe where endeavoured to explain (2); 

(2). Phyfiologtcal Eflays, p. 69. 

and 
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and {hall only add here, that in the cafes above re- 
cited, where the quick pulfe and feveriflmefs pro- 
ceeded more from a pituitous infardion than a true 
inflammation of the lungs, bliflers, by relieving this 
organ> in fome meafure, of the load of humours op- 
preffing it, would render the circulation through its 
veflcls freer, and confequently leflen the quicknefs 
of the pulfe, and other feverifli fymptoms. 

It may not, however, be improper briefly to point 
out the reafon, why blifters, which have been ob- 
ferved to be remarkably efficacious, even when early 
applied, in pleurifies (3), are lefs fo in true peripneu- 
monies. This difference, I imagine, may be ac- 
counted for from there being no immediate com- 
munication between the pulmonary veflfels and thofe 
of the fides and back, to which the bliflers are ap- 
plied ; whereas the pleura^ and intercoflal mufcles, 
are furnifhed with blood-veflels from the intercofral 
arteries^ which alfo fupply the teguments of the 
thorax : fo that while a greater flow of ferous hu- 
mours, and alfo indeed of red blood, is derived into 
the veffels of the external parts, to which the vefica- 
tories are applied, the force of the fluids in the vef- 
fels of the inflamed pleura^ or intercoflal mufcles, 
mufl be confiderably leflfened. Further, as the in- 
tercoflal mufcles and pleura are, as well as the tegu- 
ments of the thorax^ fupplied with nerves from the 
true intercoflals, bliflers applied to the back and fides 
may perhaps, on this account alfo, have a greater effedt 
in relieving inflammations there than in the lungs, 

(3) Dr. Pringlc's Obfervations on the Difcaics of the Army, 
part iii. chap. 2. 

Vol. 50. 4 E which 
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which have nerves from the eighth pair^ and ^m 
the itittrcoftals improperly fo called. 

Edinbtlrgh, May 13d, 17^7. 

.^iCtraSl of a Letttr from Dr. Whytt> Profeffor of 
Medicine in the Univerfty of Edinburgh, and P. 
R. S. to Dr. Pringle, P. R. S. 

Edinburgh, 10 Not. 1757. 

WHAT yoa remark vrith regard to blifters be- 
ing freely ufed by the {^yticians at Londott^ 
in the cales mentioned in the paper I laft fent you, is 
Very juft, and indeed what I knew ; but altho' their 
efficacy in fuch circumftancei is now generally afc- 
knowleged both in England and Scotland, yet I do 
not remember that their remarkable quality in leflen- 
ihg the quickrtefs of the pillfe has been particulariy 
attended to. This, thertfoWft, I thought St might not 
be amifs to afcettain by a few cateful oWervalions. 

I agree intirely with you, as to the ufe of Wifters 
in fevers j being of opinion, that when there is no 
particular part obftrudted or inflamed, they are of 
little fervice, and i^metimes hurtful, unlefs perhaps to- 
wards the end, when the pulfe begins to fink. Nay, 
in fevers, where the fubftance of the brain is aflfed- 
ed, and not its membranes, I have never found any 
fcnfible benefit from blifters : and I always fufpedt 
the brain itfelf afFedled, when a fever and deliriuin 
come on Without any preceding head-ach, or rednefs 
in the tunica albuginea of the eyes. This kind of 
fever I have met with feveral times^ and have ob- 
fervcd it to be generally fatah 

LXXVI. 
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LXXVI. A remarkable Injlance of Pour 
rough StoneSy that were dijcovered in an 
human urinary Bladder^ contrary to the 
received Opinion 'y and fuccejsfully extraEi^ 
ed by the lateral Method of Cutting for 
the Stone. By Mr. Jofeph Warner, jR 
/?• ij. and Surgeon to Guy's- Hofpical. 

KiU Fd). t). r^Y^Yi^ favourable reception thofc few 
'^^ ■ J[ pi^pers have met with from thf 

Royal Society, which I have done myfelf the hov 
nour of addreffing to them, encourages me to tak^ 
the liberty of offering the following account to their 
confideration : and I an> the more immediately in- 
duced to fubmit this paper to their perufal, as the 
£u^ hereafter related nuy pebbly be not efteenied a 
matter of mere curic^ty $ fince it is probable, that 
the inferences deduced from the hiftory of the fubr 
fequent cafe, when attended to, may prove of the 
greateft confequence to the future eafe and welfare 
of the patient, as wdl as be a means of preventing 
the operator from falling into fuch errors, as cannot 
£ul of drawing an imputation upon his character, in 
the pradioe of one of the moft capital and difficult 
undcrtaidngs in his profefllon. 
. It is a maxim 1^ down by the moft judicious 
«nd beft received writers upon operations in furgery, 
that when the furface of a flone, which has been 
extracted from the bladder, app^rs to be totally 
rough, it amounts to a proof of Its having be^n 

4 E 2 there 
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there alone. But notwithflanding I admit It is ^m 
experience found, that the obfervation is in general 
weil grounded, it may neverthelefs appear, from the 
following cafe, that this rule is not unexceptionable : 
for which reafon perhaps it may be thought right, 
that we fhould not be determined from circumftances 
only ; but, on the contrary, that it is neceflaiy for 
every furgeon to take fuch methods during the opera<- 
tion, as will enable him to judge with that degree of 
certainty, without which he cannot be enabled to 
do fo. 

The methods I would recommend are thefe : That 
after the extraction of a ftonc from the bladder, tho' 
the whole of its furface be rough, the operator (hould 
nevcrthelds introduce the forefinger of his left or 
right hand thro' the wound into the cavity of the 
bladder ; by which means, if the fubjedl be under 
twelve years of age, he will be enabled to come in 
contadt with every irrternal part of the bladder with 
his finger : but if the fubjedl be an adult, and of a 
corpulent habit of body, the finger, under thefe cir- 
cumftances, not being found to be fufficiently long 
for the purpofe, he muft have recourfc to a fomale 
catheter, or fomc other inftriiment that is nearly 
frrait, quite fmooth and poliihed, and of about nine 
or ten inches long; which will fervc the purpofe 
equally well, if of a proper form and thicknefs. 
This is the method I have made ufe of upon the 
like occafions of late years, without giving any great 
degree of pain to the patient, or confiderably retard- 
ing the operation. 

Since I have had the opportunity of making the 
following obfervadon, as well as a prior obferva- 
tion 
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tioD fomething fimilar to this, where two rough 
ftones were cxtraded by me a few years ago from a 
young man's bladder of 15 years of age, I cannot 
help fufpc£king, that there may have been infbnces 
of one or more flones being left behind in the blad- 
der at the time of operating, merely from the opera* 
tor's putting too great a confidence in this general 
rule. Which fufpicbn I am led into from having 
known people, who have undergone the operation 
of cutting for the ftone, relapfe into the like difor- 
der in a fhort time after the healing of their wounds, 
attended with fuch fymptoms, as have obliged them 
to fubmk to a fccond operation ; when the ilone, 
upon being extracted, has appeared of fo confide^ 
rable a fize, as to make it fufpicious, that this Aone 
muft probably have been of a much longer growth, 
than the fhort time betwixt the two operations could 
admit of. The maxim laid down to us by authors, 
of a fmooth and polifhed ftone in the bladder being 
never there alone, but always accompanied with one 
or more flones of the fame kind, I know no excep- 
tion to. But if this phasnomenon fhould ever occur, 
the flriiS: obfervance of that rule (delivered to us by 
judicious writers in furgery) of always fearching the 
bladder under the like appearances, on prefumption 
of one or more flones being left behind, cannot be 
attended with any future mifchief to the patient, 
when carefully executed by the methods recom- 
mended above, and undoubtedly fhould always be 
flridlly attended to. The fmooth and polifhed ap- 
pearances of the furfaces of human calculi are uni- 
verfally fuppofed to arife from their rubbing one 
againfl the other 5 which may with reafon be fup- 
pofed 
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pofed to be the cafe : but I confefs this inference Ik 
not fatisfa6lory to me ; fincc it is probabk, if this 
was the fole caufe of their fmoothnefs, the fame ef- 
fcdl would probably be alwajrs produced, when at- 
tended with the fame degree of friiftion. But as this 
may be confidcred as a matter of mere fpeculation» 
I refer the deciiion of this point to thofe of fuperior 
Abilities. 

CASE. 

Mr. William Woodhams, a gentleman farmer, of 
ti corpulent habit of body, in the 46th year of his 
age, now living in the pari(h of Udimore, within 
three miles of Rye in SulTex, was attacked about 
eight years ago with fevere complaints in his loins, 
•accompanied with an incapacity of voiding his urine 
without the affiftance of proper medicines, which 
were adminiftered to him by a neighbouring apoth6- 
cary for that purpofe. Thdfe medicines had the de^ 
fired effeft : they promoted a fecretion, and an eva- 
cuation of urine ; which appeared to be loaded with 
a confiderable quantity of gravelly particles mixed 
with a mucus of a whitifh colour. In the fpace of 
three weeks he had perfeftly recovered from this atr 
tack, and continued well for near five years after- 
wards, without any return of his complaint, except 
•when he rode hard on horfeback, or drank more 
freely of ftrong liquors than ufual. At the expira^ 
tion of five years he was feized with an acute fever, 
of which he recovered in a few weeks. 

Very foon after his recovery from this illnefs, he 
-began to complain of exceflive pain in voiding his 
urine, or upon going to ftool j which fymptoms 

were 
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were ib greatl/incfeafed for many months before be 
ittt»nitted to the operation, as to quite diiable him 
from riding, from walkings or from ufing any kind 
of exercife. His urine» or late, was continually and 
involuntarily flowing from him in fmall quantities. 
He complained of great pain and forenefs in his fun- 
dament, attended with a tenrfmus. This account he 
delivered to me on the fecond day after the operation ; 
and at the fame time he very feelingly told me, that 
be had enjoyed but very few and fhort intervals of 
cafe for the three laft years, till fincp the operation. 

On the 30th of January i/f 8, I cut him, at his 
own houfe in SdTex, having &[&. prepared him 
for the operation in the manner, that is ufual upon 
ihe like occafion. In the operation^ I extruded 
the four ftones, which I now have the honour of 
laying befr>re the Royal Society. The whole far- 
faces of thefe flones appear to be rough, not having 
the leaft marks of ever having rubbed againft each 
other during their confinement in the bladder : but 
yet I conjei^rc this muft frequently have been the 
cafe, as there was no difficulty in embracing thefe 
€alc4ili with the forceps : for had they been con- 
tained in different cells or pouches in the bladder,, 
which fometimes have been obferved from difle&ioDs,, 
this circnmfrance would, in all probability, have r^n^ 
dered it impracticable for me to have io immedkteiy 
got at thcmj if at all. 

The forceps was introduced only three times into 
the bladder for eflfofting the extradtion of the three 
firft frones, and only twice for the extra<aion of the 
iburth ftone. Befides thefe four flones, which I have 
prefcnted to the Society for their infpedion, L thought 

It 
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1t not improper to produce, at the fame time, feme 
other human calculi^ for their further fatisfadtion, 
each of which was found fingle in the urinary blad- 
ders of different fubjedls. The furfaces of thefe ftones 
inay be obferved to be much fmoother than the fur- 
face of either of the four ftones, that were extracted 
' from Mr. Wcodhams's bladder in the operation I 
have juft: now recited ; and therefore it was more 
reafonable to expedt to find each of thefe ftones ac- 
compiinied with one or more ftones in the fame 
bladder (according to the received opinion)^ than it 
was to find more ftones than one in tne cafe of Mr. 
Woodhams's, which has given rife to thefe obierva- 
tions. 

But as the fadl before us does of itfelf ftiew the 
impropriety and danger of determining from the fur- 
faces of fuch extraneous bodies, perhaps it may be 
thought ncedlefs to enlarge upon this fubjedt, to 
ftrengthen thofe precautions fo reafonable to be ob- 
ferved in this operation. However, as I have al- 
ready taken notice of the fmooth and poliftied ap- 
pearances of the furfaces of fuch ftones, as are pro- 
bably never found fingle in the bladder ; I have pro- 
educed two ftones of this kind, that were extraAed 
from the fame bladder, to ftiew, that thefe ftones 
do no more refemble thofe ftones of Mr. Wood- 
hams's, than a piece of polifhed marble can be faid 
to refemble a rough block of the fame fpecies. 

P. S. I am informed, by a letter from Sufiex, 
dated the i8th inftant, that Mr. Wopdhams is 
perfedHy well in health ; that the whole of his 
urine had pafied through the urethra for the 
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laft five or fix days ; and that his wound vdll, 
in all probability, be foon.bealed. 

Hatton-Garden, Jofeph WamCT. 

Februaiy 22. 1758. J r • 



LXXVII. Ohfervatiom m the Limax non, 

cpchleata Piirpur ferens, The naked Snml 

producing 'Purple, By John Andrew 

Peyflbncl,'Af.i>. ER.S. tranjlattd 

frm tie iPtench, 

* • * » ' ' ■ . I . » • • • 

Re«!*eb. s], AM ONG the fifli-^wc meet with in 
VS«- /\ the fcas of thfe Aiktill» of Amcriar, 
we findy that this I am goings to klefcribe will appear 
prediou8, from thcf beauttfbl purple cobur it produces^ 
in the famie manner, that the ctittle*fi(h produces 
its ink, if a means^ could be found to jMrocure^this 
liquor in a fufficient qu^ntityi to render it an . article 
of commerce. Thefe fifties are foft, vifcous, with- . 
out (hells/ (bales^ dr1)0ne8 ; are of the nature of the 
fofypt\ and fucH other kinds^ without fett, fins, or 
any thing to fupply their {^ces; Their motion is 
vermicular ; sihd; like the flugs, they wreath them- 
felves up, and when touched make themfelvcs quite 
round. 

They fill up certain membranes of the body with 
water. Their local motions* tf/i/ra/i^, which they 
lengthen and contradt ; and a great many other pro- 
perties, which thty have in common with fnails, 
llttgs, and turbinated ihell-fi(h, inade me call them 
naked fnaifs : and aldio' th^ hd^e not die imoft ef- 
V]bi. 50. - 4F ' fential 
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fential qualities of fhails^ I thought I Qii^t gjlve 
them the name ; for they have no particular appella- 
tion in this ' country. Some call them pifs*a beds, 
ibme fea-cats, and others a lefs modefl name, tajecon^ 
taken from Pliny. The Negroes and country-people 
difagree upon diis fubjcdt; and therefore I tliought 
all their names ought t6 hi rejedted, inwder to adopt ' 
a more fignificant one,, which I have /given them ^ 
and that altbo' they are. without (bells^ a quality efr 
fential to jnail^ they had a right to tha^ claft by their^ 
other properties and (qualities. • ^ 

This fi(h is commonly four inches long, andtwd 
thick ; of a greenifh colour, fpotted with black, each 
of which ibrms a circle. : The «nder pArt k Uke that 
of fnails, flat, with kinds of mamUUe^ or rugofitte^* 
which are adheiive ; by means of which they ad* 
vance in a vermicular motion; and when touched 
^come round, by retracing their neck and head^ 
and afterwards protrude them confiderably, accord- 
ing to their motbn and progrcffion^ crawling upoa 
rocks to feek their food. 

The head of this anioial has a fiatncfi^ or is ia- 
clinable xx> a, fquare or parallelogram. On each fide 
there are membranes or ikins, which form kinds cif . 
ears; and/ under them others, which at times filli 
with water,: and are then tranfp^r^nt Under this 
thick fkin there is a cranium^ of a kind of coriaoeoun 
or cartilaginous matter ; and in the cranium we fiqd 
the brain, which is a white fubftance, and very firm^ 
At the bafis of the head its oval wide mouth ft 
placed, being above two linies long, which often di£» 
covers a white hard ed^e, with which he crops the .-^ 
fucus's, and other ieanpuints^ for his nouri(hment« \ , [^ 

About half an inch from the ears there are vof^ 
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homSj m antenna^ like thofe of fome teftaceous an!-- 
'^ tnals, which fervc them for eyes ; and thcfc antenna 
e^ctend alid' contract at will, turning to either fide 
i a]fo. The oefiphagus begins at the upper and inner 
part of tiiie mbuth, which is a delicate long tube ; 
' near which there is another thick one, and made 
nearly like the colon, which leads to a bag, or the 
firft ftomalch; which may be likened to the craw of 
'iifb^l: k is always filled -with focus mixed with 
* ^and. Scim^times thtis (k)nnrach is dofiibler or at leaft 
' kngthem itfelf confideraUy, and the aliment parts 
it, as it were, into two portions. After this craw, or 
ilomach, we find another, which performs the fame 
'office with the gizzard of fowls. The membranes 
arc thick, and are (et with twelve ftbnes, or' horny 
pieces, of al!>fight yellow colour, and as tranfparent 
as fine ydlow amber, ending in points like a dia* 
' mond ; . fo that the great iide, or bafis,' is iet into the 
membrane bfthegizfeard as. a diamopd in its focket: 
others differ in fizt, biasing difierent figures, diat in 
adding all together they may ht able 40 break and 
grind the herbs the anirnal feeds updh, as well by 
the ftrenglh of the nmicle or gizzard, which puts 
them into action, a6 by^the fituation of thefe ftones» 
^ affifted by grains of find found in it, turning the 
' whole by this trituration into a liquor. Afterwards, 
' what wais thus triturated by the power of the gizzard 
Dafles into a third belly or ftomach, which is covered 
1^ a purple body, retemfoling the parencbyma of the 
liver, and nearly of the faine conmtenoe : then this 
belly turns into a long tube, which fiirrounds this 
parenchyma^ and is covered in like tasaiiner by a very 
fine membrane: it is foil of g white liquor, like 
chyle, aaii cues to difcha^ itfelfibta another refer* 
.;: :Tr x ,'}\r] ?^F^ft:; ^vb-.:! j:. = . ' voir, 



. voir, at the fide of whkh is a y ellowiib gland, like a 

-/,f fancreai. : From the(e two bodies, or. glands, one of 

which may be called hepatic, aod the other pan- 

J jv creatic,; two conduit? pafs out i; that of the pancreas 

J ! is white^ the other 0t a blackiQi : purple : the firfl: 

'5f!- xondufts rits chyle; tiondenfed, into a refervoir or 

\) bladder,. w'hich may be relcmbled to the receptacu^ 

iUi.'lum ciiyli o£ Pequet, and from thence pailes to the 

frr>:;i fecal ija^tter ; the other icofiduiSjts to ^ body made like 

t^i i the mefentdry, but^ which is alwiiys found out of the 

lo //.common capacity of. cavity, in whi<;h all the vijcera 

:)rj!i. art contained i which I thus defcri|>&:. 

;►;.': This common capacity is very .largt> beginning at 

v.it the head and endiog at the tail oTthe uO^v it is 

irr :' fometimes filled with a yellowifii water, and is form- 

- ;h ed by dK fie(hy body of the animal x which is only 

:^ [r m mennbrane compbfed of fibres ^very. way .inter- 

: ;j>: woven t6gether, open at the top, where the organs 

i\\ ? . are fituated, which contain the pur{4e juice. 

]'■'•: Thece ifr:a hollow upon the back of the animal^ 

/' I !i where the canal, filled with a reddifi) juice, pafies out^ 

ci;5i^: carrying it to a fringed body like a mefentery ; .'and it 

/'jf! is there the purple juice is brought to perfections 

• i; . and afterwards goes to a long fack lying under a kind 

, i' of horny plate, not like the bopepf the cuttje-fi(h» 

1;.% .but like tne bone of th^ Jepia^ PT little cuttle*fi{b, 

• /J i which we call U couteau. This bo«e, or horny fub- 

'}{{) i ilance,> is tranfparent;rand is of ,a triangular .figure^ 

c\h or approadung the form of a bivalye fliell. On the 

It h »ght fide it is &ftened by a ftrong cartilaginous mufcle^ 

".V ;which binds it to the body of the* animal f and on 

the left it is open and detiaiched« aqd eaiy to be pulled 

; up : then it is eafy to fee! underneath: ^Qth the me« 

' fenteric body, and .t^e tube or relervoir of the pur* 
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plc juice. This bone, or horny plate, is covered by 
a loofe membrane, which is by no means attached 
to it, but capable of being filled and iinflatcd ; with 
., .Water or.^ind. 

» The who)e is coverecl with twd membranes, which 

ire continuations of the flcffi of the fifties body : the 

membranes are loofe, and larger than are nectflary 

to the bone : they are wrinkled or rumpled over one 

- > lanother, t9 ^qvcx the whole^ and ta defend the bone 

-_ ^d vijcera from all kinds of preflure j but they are 

feady to (Iretcb one from .the other,, a,i)(l: leave the 

. : parts deftined, for the purple juice uncovered^ They 

Vo J Wgin a litF^e under the neck, and extend, in the fe- 

2 : '^ malje: anim^L^f tp. the tait^ which is flat^ and ^n the 

i\ ,:'■ ttiale they do not go fo low, but end at ifopie diftance 

: from the tail. 

The fepiales are oviparous; for eggs. are foiind in 
the grand cavity, at the iidc^ of the pancreatic body. 
I have already faid, that when the animal is touched^ 
• fie makes: himiclf round, and throws o: t his purple 
juice, as the cuttle-fi(h does his ink. This juice is 
of a beautiful deep colour : it tinges lin<.ni^ and the 
tindlure is di^cuk to get out. It remains' at prefenC 
to try if we can colledl a iufficient quantity of this 
juice, and to find a means of prefervtng the tinAurej 
which would then be certainly of great value : to 
which purpole I may apply myfelf. 

y^hen the fi/h is Doitedv or put. into fpirits, it 

brinks up, and lofes two thirds of its fiztf ; becaufe 

al} the water, which is in the intefftices oF^hc fibres^ 

is difiipated, atid the dried fibres contrad: which 

. de^ty appears from diflcding them. 

Dated at GusHaloupe, • , , Peyflrnel. 

as Mar. iisj. J 
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LXXVIII. New Obfervatiom upon the Worm 
that form Sponges. By Jdbn Andrew 
Peyffoncl, M.D. F. R. S. Trofijlated 
from the French. 

RetdFeh. 13. r|-t HE cxiftcncc of the ncfts of co- 
*'' • X rallincs and lirhophyta^ and the me- 
chanifm of their polypi, made me conjc<fhire, that 
it was the fame with refped to fpongcs ; that ani* 
mals, nefted in the interftices of their fibres, gave 
them their origin and growth : but I had not yet 
ieen nor difcovered the infe^, nor obferved their 
work, Sponees appeared to me only as ikcletons : 
but I at length difcovered thefe worms, which form 
iponges^ in the four following fpecics : 

1. Spongia Americana tuboJimiHsi The tube- like 
fponge of Plumier. 

2. Spongia Americana hngijjima funicuh Jimilis ^ 
The cord-like fponge of Plumicr, ^ 

3« Spongia Americana capitata et digitata % The 
fingered fponge of Plumier. 

4. Spongia Americana favo JiinilU ; The honey- 
comb fponge of Plumier. 

Theie four kinds only differ in form : tfa^ have 
the fame qualities, are made by the fame kmds of 
worm, and what may be faid of the one ag^ws ex- 
adly with all the refl; for I made the fame obfervar 
ti(ms upon them alU 
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^ They may be clafled among the Jpongia byrcina^ 
fi> called by J. Bauhin, becaufe of the roughnefs of 
their fibres^ by a metaphor, firom pieces covered 
with mud s or among thofe called by Pliny tragos^ 
or apbifia^ being foul, and difficult to cleanfe ; and 
may t^ the name, which Father Plumrer lias given 
them, drawn from their figure. 

Thefe four kinds of fponges are compofed of hard, 
firm, ditty fibres, fbmetimcs brittle ; i'eparated one 
fiDni another, hiving large hollows, or cylindrical 
tubes^ difpcrfed thro' their fubftance. Thefe tubes 
are fmooth Within. The interftices of their fibres are 
filled with a mucilaginous gluey matter, when the 
fponge is juft taken out of the fea. The mucilage 
is of a blacki(h colour, foon putrifies m the water, 
or falls into daft when dried in die fan. 

When a fi-efh fponge is fqueezed« this mucilage 
comes out fi-othy, by the mgcture of the windings 
of its fibres : it always iffiies forth with fand, or little 
parcels of (hells cruHicd by the fea. Thefe fibres, 
which confift of the twided doubles of the fponge^ 
forih as it were a labyrinth filled with worms, which 
are cafily crujfhe'd, and their juice is confufed with 
the mucilage ; but having carefully torn the fponges, 
and their grofs fibres, I difcovered the living worms^ 
fuch as I Hiall mention hereafter. 

Thefe ({xrcies of fponge commonly grow upon 
iandy bottoms. At their origins we perceive, as it 
were, a nodule of fand, or other matter, almoft pe- 
trified, round which the worms begin to work, and 
round whiqh they retire, as to dieir laft feat or refuge i 
where I had the pleafure of feeing them play, exer- 
cife themfelvies, and retire^ byezamining them with 

the 
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the microicope » and I have even made my ebfcrva-' 
tions without its afliftance. 

A Defcriptitm of the Worms Aobicbform the ^ponga^ 

Tlie worms I found in thefe kinds of (ponges are. 
about one-third of a line thick, and two or three 
lines in length. They are fo tranfparent, that one 
maydifcern their vijcera thro* their covmngs and . 
fubftance : the blood may be ieen to circulate, an(^ 
all their parts to ad. They have a conic figure, 
with a fmall black head furniihed with two pincers: 
the other extremity is almoft fquate, and much larger 
than the head. Upon the back may be feen two 
white ftreaks or fillets, as if they contained the chyle: 
thefe two canals are parallel to each other from the 
head to the other extiemity, where they come to- 
gether. In the middle, where the belly and vtfcerd 
ought to be placed, a blackiih matter is perceivable, 
which has a kind of circulation : fometimes it fills all 
the body of the worm» fometimes it gathers towards 
the head^ or at the othtf end, and fomedmes it follows 
the motion of the animal. This vermicular motion 
or progrefiion begins at the poflerior extremity, and 
ends at the head, which is pu(hed, and confequently 
advances forward. I kept thefe worms alive out of 
the fponge, quite detached from it, more than an 
hour, having examined theni thoroughly with a 
micdling magnifier ; for a great magnifier would be 
the grave of the infedt. 

I was furprifed, after having finiflied my bbferva- 
tions when I put them near a piece of the frefli 
fponge, where me nefis were moift, and firom which 

Ihad 
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I bad polled them, to &e them enter into them, and 
di&ppear, being loft in the windings of the tubes. 
I thought to have found them again ; but it was a 
difficult tafk to fearch for them. I crufhed them, , 
or they were themfelves ma(hed in the tubes, which 
I prei^j and of which I had confequently fpoiled 
the texture ; but I could not find them ; and this 
happened feveral times. 

Thefe worms have no particular lodge : diey walk 
indifferently into the tubular labyrinth. So that, 
without o^nce to Pliny and other naturalifts, I do 
not fee, that it is in their power to dilate and contract 
the bodies of the fponges ; which alvrays remain in 
the fame ftate of magnitude, without being any 
way fenfible to the touch, or any other motion of 
the £ba^ nor to any other accident whatefover, being 
an inanimate body ; for the animal fenfitive life, or 
whatever you will have it, belongs only to the worms, 
that form thefe bodies, and which are their dwelling- 
places ; and which, by the flaver or juice they de- 
pofit, make the fponge increafe or grow, as bees, 
W^nfys, wd efpecially the wood-lice of America, in- 
cnuUe their nefts or cells. 

Thefe fponges, nefts, or cells, are attached to fbme 
foltd body in the fea. Some kinds are fixed to rocks ; 
others^ as thofe I am (peaking of, are faftened to 
hc9ip% of fand, m to pieces of petrified matter, and 
(PVi^ upon fandy [bottoms } and the fea patting in 
modpn the fand, and the little parcels of brokea 
ibells, Ibrces them into the holes of the fponge : 
there the fspd binds and mixes with mucilaginous 
jjoice, and never is loofed fi'om it but when the 
fponge is well dried, or with the ipucilage whpn 

Vol. jo. 4 G putrified^ 
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^Nittifiedl, or in powder j aftrf yit foflfic pai^t 'ifc^'fe* 
itafain, which k is very diffictik to take out from i^ 
twified canals, cfpcciaHy m thofe fponges of Ae tra^ 
gos kiod, fo hard to deanie. Ta a word, the blood 
jpr humours, which th6 ancients have obfervtd, ii 
fio^her than the mucilage or juice of the iuMaiicfe 
€f thefe wora>s. 

^Pated at Guadaloiipct 
I March, 1757. 

■ ■ ■ I H I ■■■■ I ■ 1^ > —it I 1 1 Mil ll l i^J M l iii rf l i j J B • 

XJCXI^. Actount of an EttptrimeHtj hg^^uhicb 

' ■ it appears, that Salt of Steel dues mt enter 
the LaSleal Vejfels ; with Remarks, In a 
' Letier to the Rev, Xbo. BiFch^ JDUOUSecr, 
'^l.M>S.- i5y Edwanl We^, M i>. 

■;'' SIR, 

. »e»dMw» 2, '--|-i H O* iron is univerMy aflbWctf to 

. ; . ' ''^^* J- be one of the moft powerful inet 

dicines now in ute, yet many |>hyfieiatis ob fei tfa g^ 

I J^t 'the faces of patients, who ufed It either m a 

MUetalKc or.fdine form, were tinged of alUaek co- 

; louTk have been led to think, that, in a metaHicAM^ 

.It could fl^t be reduce<i into particles fine enoagjlr ta 

be received by die kdeal vc«els; and tf takte-na 

rlaline fbrm^ uiat it underwent a precipitatidn-iil-ifte 

inteftinesi % which, being reduced to an eardi w 

calx, it was in like manner rendered incapaUb of 

mt^ing its way into the blood. Btit the acCorate ess 

jk^idientS) wi« which Signor Men^uni har lavanred 

3 the 
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the 'public in ^ Memoirs of the Bononkn Aca^ 
demy *^ iufficiently prove^ that the 6re and fiUhgfti^ 
iron, finely levigadbed, enter the blood in confide^bte 
quantity; as does alfo the crocus^ calx^ or earthy pafC 
of the (netaly tbo' in lefs proportion than the twe 
former, which were found to ad with a yiolent^i- 
Mulus on the veilels, and to have di^Ived and broke 
the crafis of the blood of different animal^ that had 
ufed them for foaie weeks in large do&a mixed with 
their ordinary food. Tho' it muft be dlowed, that 
thefe experiments are very curious, yet the fubje€k 
feems to require a further inquiry, viz. Whether tram 
is tcapailc nf^nttring tie mod in ajhte rfji^utim^ 
ar under afalineform : fiir, from the violentj^i>;f 2^^ 
as well as from the diflblution of the blood*, and 
other fymptoms brought on by the ufe of the ote and 
filings, thefe fubftances (not being properly diffi)lved) 
appear to have adcfl in a manner fo grofs^ mecha« 
nical, that, whatever Signor Menghini mkv tiiink^ 
very little is to be concluded from them, wim regard 
to die a&ion of iron on the human body, in ^ch 
cafes, as indicate its ufe, and wheat a rational phy* 
fician. would think proper to prefcribe it as a nUai« 
cine. . - 

Having read Signor Mengl^i-s memoir, I teeslU 
Je&ed, that in the year 17^3 I had, with the affifl^ 
9nce of two friends, made the following eicperimtnt, 
in order to difcover, whether iron, in afalinefdrm, 
is capable of entering the ladeals. ; • 

. All ounce and a half of fait of fted diflbktd jn a 
ffifficicnt quantity of water, filtrated and miaced'ivilh 



^4~ 



♦ Vincentius Menghinus di Ferr€armn.p0rtifi$larf^m ^j^effk 
U Sangmnm. ■. Cmmh^. AcaL Bamn. T^ ii. P. 7^ j^ag. 4.75. 

4G a ' ' '*about 
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about a pound of bread and mipC) vrcrc £oticed^doWk 
tiib' throat of a dog, that had been kept faftiAgfor 
36 hours. An hour after he had fwaliowed thia 
mi^^ure, having fecured hkn in a fupine poflure, a& 
k ufual in fuch experiments, we opened the abdo* 
itien, and obferved the la£teal vefTels^ like white 
direads, running along the mefentery in a very beau- 
tiful manner. Upon flitting open part of the fixiall 
^tS) we there found a good deal of the mixture,' 
which appeared frothy, but without any black co->' 
lour, or the leaft fign of the fait being precipitated ; 
snd ftruck a deep inky colour withln£iflon of galls. 
Tho*^ the white colour of the l^^eals convinced us, 
that they were full of chyle, yet, as it would- have 
been impoifible to have coUe^ed a fufficient quantity 
of it iromi them, we found it neceflary to open the 
thorax, and tie the thoracic dud a little above. the 
recetitacle, which, from the ligature, foOn became 
tiirgi^, the aniqtial being alive and warm, and the 
di^eilitt continuing its courfe towards the thoracic 
dud. Having cut open the receptacle, we eafily 
cdledled a fufficient quantity of chyle^ and immedi- 
ately mixed therewith, drop by drop, iafuiioa of 
g^S; a very fimple and eafy method, t^ w^iicfa ao 
inttedibly uhall quantity of fait of fteel may. be 
difcovered in moft liquors : but not the fmalleft 
changb of colour was obferved, tho' they w€» 
rubbed together for fome time, and allowed to ftand 
feversl hours. Now had there been a iioglc atom 
(foio f^)eak) of the fait in fo fmall a i^rtion. of chyle, 
as that ufcd in this experiment, which was, as near 
as I could guefs, fomewhat lefs than half an ounce,, 
it is not to be imagined^ that it could have failed to 
' * difcover 
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4ifco?er itfelf by this methcKJ of trial; for i^ppn 
addiog bnc fotirth of a grain of the fait, this.' mix- 
ture inftantly became of a bright purple: ancj. 1 
have found, by other experiments, that the fniallcft 
quantity of fait of fteel (hews itfelf as readily in the, 
chyle by galls, as in any other liquor of theJ(ap[>Ck 
confiftetice. , , , . ui 

This experiment (which was as fair as could h?iye^ 
been defired), together with another pbfervatio.n | 
have made, "viz. that neither the blood nor urine .pjf 
patients, during the ufe of fait of fteel, In the Jepijij 
change colour with galls, renders it more than prjQT[ 
bable, that this fait does not enter the Blood. ' , 

As the fait was found to have undergone no cjiang^ 
in the fmall guts, it appears, that it is not prcy^ntoA 
from entering the lafteals by its being decomposed or; 
precipitated, as has been imagined; but, on thj^^^pix;^^ 
trary, that what renders it incapable/of being r^c^if^i 
by thefe veflcls, is its ajlringency : for the kdeal^Xeeia^ 
to be endowed with that admirable faculty of admiCp} 
ting fuch particles of pure chyle as they happeii ta 
be in Contact with, and of accommodating th^ejr 
diameters to them, at the fame time that by thi^[. 
Dtturat irritability, and power of conftridion they,"Q6^ ,j 
ftinately excltide fuch as are aftring^nt; vvhich, >y.^»j 
they to enter the ladteals, would either produce 4^7 
gerous obftruiflions in thefe veflcls, or, if they gpt 
into the blood, would occafion polypous concretioqsi \ 
in the lat^r veflels, or coagulations incs|pabji? q^ ^- ^ 
ing tranfmitted thro* the minute veflcls of the luf^giij \ 
the effeds of which would be either fudden death, . 
or at leaft inflamihations and fuppurations from ob- ,^ 
ftrudtions in the pulmonary vefTetfe ^'Incdhvcniences^ 

which 
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which naturci by predtKlbg aihihgents fitmi entep^ 
ing the lafteals, has catefally and tdfbly avttkted. 

Salt of ftecl, taken intcfnaily, muft fti^dn its 
aftringency until it be precipitated ; which can fcarce 
ever fail to happen in the great gats, from the pidtrid 
facei they contain, which are always obferved to b© 
tinged of a black colour from the metallic baik dP 
the fait, part of which, as it has Iktie or *o aftrin- 
gency, may, no doubt, enter the blood, as Sigikir 
Menghini obferved of the crocut^ which is die fame 
fubfiance ; and we know, from the ci^periments of 
Lifter and Mufgrave *f , that particles mock gt-oflfer 
than ^ofe of the white chyle, provided they be not 
aftringent, or very acrid, are conveyed by the ladeals. 
But the metallic bafis being feparated from its acid, 
and thus reduced to a mere calx or earth, can fcarce 
be fuppoied to have any medicinal quality whatfb- 
' cvci^A or at leaft to have any fharc In the virtues juftly 
\ attributed to fait of fteel. 

' As this fait is not only aflringcnt, and confequently 

a ftrengthener, but at the fame time ads with a gentle 

piimMlus^ all its virtues (which are known to be very 

^ ^eat in difeafes, where the fluids arc either Vifyd, 

,, 99ld, and phlcgmiatic, or diflblved and watety^ ff^Dlii 

,^^ \zViXs of the fplids) may be accounted for from its 

inimediate effects on the ftomach and prima ma, 

and on the fyftem of the folids in general by cortfent ; 

which it would be rieedlefs to illuftrate byfimilar 

^^^^xamples^ ^)ec?aute well known to eveiy one tfii Itaft 

^' verfed In medical ftiidies. I fhall therefore only ^fieg 

J;, >^ i^c by Jones, vol. v. p. '259. 

" leave, 
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kav^ ^m iUbt obvious <|uairtie6 of this teedlcioe, 
and &€m whut has been obfcrved ihovi, tb dkAoeb 
^ fdlawin| corollaries. u 

1. That Mt ef fteel has no deobflruent or aperient 
virtue by anyJmmediate aiSion, that it can poflibly 
haw on, the bkx)d, or other animal fluids, as fjtajb 
have im^ined ; but riiat^ on the contrary, it owefe 
thifr quahty to its not entering the hhod^ which 'k 
would pdierwifc coagulate^ and to its M&ion ^ntGe 
foUds akne. ' ' 

2. That in di£^s proceeding from alatky df'^ 
folids, great care ought to be taken to reftore and 1l^ 
vigorate the prima via-, fince a medicine (and this 
we may prefume not the only one) whofe immediate 
«£tion is^ confined to diofe parts^ ^17^' found by fex- 
•petience to produce fo falutary cm&^ in fudi dlf^ 
tttfes. 

3. That as this fak does not enter the blckia/ tfHd 
oonfequently cannot be in danger of too n*Ucft ftiiirii- 
Ittting or coi^ridttn^ the veflels, on Htnch it otily ^rtfts 
by confent, it may, in finall dofes, be fuece^flilty 
ufed in many cafes, where it has been Mnagihed to 
be hurtful, particularly in eoafumptions of the lungs, 
ib frequent and fatal in this ifland ; which are Cjbm-- 
monly attended with too great a laxky of the prima 
via^ and of the folids in general, tho' they feem 
moseimn^iately to proceed from.aliiKity and^siRttlE- 
nefs of the pulmonary veflels 3 in which circumfbillCes 
ir miift be of the utmott confequenciS to refWi^tRc 
tone of thofe principal orgsins .<)f chyjliftbacion, the 
prima via ; as good chyle not only cojredh the acri- 
mony of the blood, which in the advanced ftages 
of confumptions fo much prevails, but likewHe faves 

- —-4 great 
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ft great deal of labour, which the lungs (already too 
much oppreiTed) muft otherwife undergo from a 
chide and ilt^conoodted cfajiie. Agreeably to this 
wo find* in the EJays Pbyfical and LiUrMry of Edin- 
burgh *, two weU-voucbcd hiftories.of patients, far 
gone in confumptions^ with the ufual fym^ms of 
pain in the breaft, cough, grofi fpitting of fetid mat- 
ter^ difficulty of breathing, he&ic fits, and morning 
fweats, pdrfedly cured in a few weeks, by the ufe of 
the Hartfell«Spaw near Mofiat ; which, contrary to 
whatiaobferved in moft natural chalyt^t waters, 
cantaias a fixed vitriol of iron. 
«■ • ■ ' 

Thefe, Sir, are the few ob&rvations I had to 
make at preient on this fubjfcd. I have taken the 
liberty, to addrefs them to you, in order, if yon 
fhflJl think proper, to be communicated to your U- 
lu^nous Society % wluch, I hope, will continue to 
laldipofteritj mc^ intereftine raearches for the ad« 
vtDcemeQt ot ewy branch of natural knowlege, t^ 
whidi it has already acquired fi> much and fo^te* 
ferved honour; and am, with the greateft refped^ 

SIR, 

Your mofl obedient humble Servant, 

scnuri, Feb. aS. 1758. Edward Wright 
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Ghfs in WtMdtms. Jn a Lttt^ H m 
i?m Tha Birch, D.D. Secret. R.S. Bjf 

Dear Sir, I<wk^ JiU» \J0^ 

Rata hM. s. T Had Che hraour kft iimter to lur ly^^ 
'^^^' X the Royal Society a few dtihn^amm 
upon ioQQie of the curiofities found at Hiiriilii— , 
^c. (i). Among other articles, I juft memioiied ia 
piece c^ a plate of white glafs; aaii now beg le«re 
to inquire into the ufes, to whidi foch pktea mi|^ 
be applied in the early age, to which tibis firagpicat 
undofwcedly belongs. 

Afid here a peribn, who forms his ideas e^aaoMift 
ctt£k)ms fay what he ixs pcadifed id later ttaics, Atp 
be ready to offitt* feveral coi^ditres; in km^ flf 
which he will, jprohahly» be miftaken^ asiaodwa. 
he may be juftined by the genuine evidences of an- 
tiquity. 

And, firft. It is dbvbus to imagine, that fudh 
plates might ierre for Jfeiuia^ or lookmg-glaflb. 
And, indoHi, that Jpecula were anciently made, not 
dni^ of metals, and feme ftoncs, as the (2) ^^]^j^H.^ 
Qc. but al(b of glafs, may, I think, he cqlScbMl ' 
ftwa Hiny, who^ Jiaving mentioned lb€<kf^ ^ 



(i) In a paper read Feb. 24. 1757. See Art, xiii. p. 88. 

(2) PorUcuufHy in quitut J^atUri anJitMrat (DiwtkiamM) fM" 
THUS pbi9gki Utfidi dijiiimu^j i ctgus Jplenitri fir ismgnus ftiicfmd 
s40rg$^n^y frmfklartt. .Suetan. Domut. c 14* 

Vql. fo. 4 H 4qii 
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don as formerly famous for glafs-houfes, adds my* 
mediately afterwards^ Siqui4im ttiam fpecuUutxcof^^ 
tAverat ^3 j. But then it is to be obfcrved> that bc- 
fcre the applicatioft of quickfilvcr in the confttuding: 
of thefe gla^ (which> I prefume, is of no great an- 
tiquity), the reflexion of images by fudi^^r»/^niuft 
have been eflFe<£led by their being befmeared behind^ 
or tinged tbro" with fome dark colour, efpecially 
black) which would obftrud the refra^im of tm 
nys ^ oi light (4.). Upon thefe hypotfaefes (fuppofing 
the tindore to be given after fu£on) lih^. lamina be« 
fore us may be allowed to be capable of anfwering 
the purpofe here afBgned. 

It may further be fuggefted, that plates of thi^ 
kind maght be intended to be. wrought into lens's, . or 
convex glafles, either for burnings or magnifying olv 
jcds placed in their focus. But this def^oation can- 
not be fupported by proper vouchers from antiquity. 
On the contrary, we are informed, that the ancientfr: 
ufed t\i\isxfpecula (^) of metal, oc balls (6) of glafs/ 

for 



(3) Pliiu Nat Htft. lib. xxxvi. c. 264 §. 66. 

(4) Pliny mentions a kind of ^ft or jet called ohfiSanum 2^^^ 
nigirrim coUrii^ atifMmda it tranfluctdi^ ^4^^^ ^^ ''H^ ^ 
fp^cuUs tariitum pro imagint umbras rtddtnti, Nat. Hift. lib. xxxvi. 
c 26. §. 67. 

And that the prance of ftaining gla& was known in hii tiine^ . 
appears from what he fays concerning the obfidianum mentioned 
above: — Fit ft gsntrt iinffur^-^tttum rubens vitrumj atque mm 
iranjbuiibm^ IMd. 

J) PancifoU. Ren Mem. p. 288. 
) Thefe glafi balls had fomedmcs water wiAin Aem: (Sim^ 
i aqud vitrei fUafili aiiHtJ^ in famumtMtMdffcmOimi vefln-^ 
Plin. lib. xxzvi. c. %z. %. 45. 

ImfmU 
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for the former of thcfe purpofcs 5 ^ it is well knowi^, 
U«tt glift was * not implied itt the laktet,' iti 6]ptlbal 
ft&s, till the fecglnning of the Xlllth centuiy (7); 

However, we niay with greater probabihty, prdj* 
pofe'aAmheir tife, for which the aijcients, mignjt ^m4 
plc^ fuch ^atesbf ^laft, as 'arc nt>w undc}r^c3&riflfle# 
ration, h)iz, the adorning the walls of their ^i^'^ 
meirtk' bjr wa^jr of wainifcdt. This I take to be /dte; 
IttearShg; of the vitna camera nientioned by PUft^^SJi; 
who intimate, that this faihion took its rife ^^ 
glais being ufed by M. Scaurus (p) for end»:l!iihlii^' 
the fatoe of chat magttificent theatre, which he'erdi^^ 
for ^ihibitin^ (hdws t^ the Roman p^bpieiahfe iedB^t, 
(hip (10). And we may colledt from the fafhe^j^^^ 
thor (r i) (whf^ is further confirmed by his conteto.-^ 
porary (12) Seneca), tliat this kind of ornament had' 

Invento mediois^ qua funt urenia c^rporum^ non alitit' uttlfiU f4 
fieri puUn-i^ quam crx/iallinA pHd adverfis pofttS felts radiis! ?ll4|4 
Nat. Hilt lib. xxxvii. c. 6, §. 10. . . i i^. 

(7) Vid. Monf. Rcnaudot Memoircs de TAcad. des Infcript 
torn. I. 

(8) Vid. infra, not*. iz. -. 

(9) Theatrum Scauri fana el tripUx in altliudinem CCCLX 

columnar urn. -. — — Ima pars Jtena e marmartftat > media d Vift|;0 : 
fummde.tabujis inauratis, Nat. Hift. lib.^xxvi. c. 15. ',; 

(loj A. V. 678. Hard. nqt. Plin. lib. xxxvi. <:. 8, • v, . 

. {l\) JgrippfiiniberTm^ qnas Ji9fnafe<iu,^limmj>pys,^i4fi^\ 
pinxit^ in reliquis albaria adornavit : non dubii vitreas fa<3uCUS;'t|L»j 
iner43, ft prius inventuo) id fji|flet, autapari4iikusJi^^0ers^,Si(a^i 

P^T^PHU^ ^^ f^'^^^^' Lib. XXXvi. C. 25. 5- ^4- :;v i : :..^r,;:» 

(iz) S^^ncoi, cxpofing the luxury of the RQmaos with tegaritb ; 
their baths, faya. Pauper ftbi vtdetur ac fordi^m^ 'yftft^^trif /<j^ v 
m^ignis ac pretiojis orbibus refu\[arint,-^ft^ yitrp ^bfo^difuf cfi- 
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been admitted, in his time, into chambers in houfeSj 
baths, Sfr. Whether the plates ufed for this purpofe 
were ftained with various colours ( as mentioned 
above), or had tints of divers kinds applied to the 
back part of them, I (hall not pretend to determine : 
but in either way they would nave a very agreeable 
eflfea. 

The laft deftination, which the obvious congruity 
of the thing itfelf, countenanced by the pradicc of 
many ages paft, as well as of the prefent time, would 
induce one to afcribe to fuch plates of glafs, is 
that of windows for houfes, baths, portico's, e^r^ 
But I am fenfible, that whoever ihould be hardy 
enough to advance fuch an hypothefis, would be 
cenfured as an innovator, in oppofing the general 
opinion of the connoifleurs in antiquity. Thcfe 
gentlemen are almoft unanimous in afferting, that 
whenever we meet with mention made of Jpecularia 
in ancient writers (efpecially thofe of\ or near tOy the 
age, to which we muft refer this fragment), we are 
to underftand by that term nothing but fences made 
of lamina^ either of a certain ftone called from its 
tranfparent quality lapis fpecular is (13), brought firfl 
from Hifpania Citerior; and afterwards found in Cy- 
prus, Cappadocia, Sicily, and Africa ; or of another flone 
of the fame nature, viz. the phengites. Thefe, tho* 
cxprefsly diftinguifhed from each other by Pliny (14), 
are yet reckoned by fome moderns (i f) as one and 



(13) Plin. Nat, Hift. lib. xxxvi. c. 22. §. 45. 

(14) Nat. Hift. lib. xxxvi. c. 2a. §. 45. 

(15) Vid. Salmafius in a paflage to be produced heieafterr 

the 
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the fame thing ; and thought to have been nothing 
but a kind of white tranfparent talc, of which (ac- 
cording to Monf. (i6) Valois) there is found a great 
quantity in Mofcovy at this day. 

Now that this lapis /pecularisy or phengites, was 
really ufed for windows by the ancient Romans in their 
houfes^ &c. cannot be denied; (ince (according to the 
opinion of the learned (17) in antiquity) this ufage 
is mentioned by Seneca (18) among other improve- 
ments in luxury introduced in his time. But whe- 
ther it was fo ufed exclufive of other materials (par- 
ticularly glafs), may, I think, admit a doubt. Sal- 
mafius is of opinion (19), that nothing can be de- 
termined upon this point from the word fpecular it- 
felf, which feems to be a generical term, equally 
applicable to windows of all kinds, whether confift- 
ing of the lapis fpecularis^ or any other tranfparent 
fubflance. 

And as (according to this learned writer) there is 
nothing in the ttxta fpecular itfelf, which hinders it 
firom being extended to windows made of other ma- 



(16) Hift. dc I'Acad. dcs Infcrip. torn. I. 

(17) Montfauc. Antiq. vol. III. part i. lib. iii. c. 4. Lipfiug in 
loc. &c. 

(18) ^adam nojhra demum proditffe memoria fcimus ; ut fpecu^ 
tariorum ufum^ perlucenti tefta^ clarum tranfnuttentium lumen. Sen. 
ep. 90. 

(19) ^od fineftris ohducihatur ad tranjlucendum^ ac lucent ad- 
mittendam fpecular vetens La tint vocarunt. Idque ex fpecular i la- 
pidey qui efl (piyytTvii, aut ex vitxofiebat^ aut alia tranjlucida ma- 
ieria. Nam fpecular dictum, non quod ex fpeculari Izpldtfa^um 
ejety fed quod vifum tranfmitteretj ac per id fpeculari liceret. Salm. 
£xerc. I'lin* in Solin. torn. li. p. 771. 

teriab 
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tcrials befides thofc above-mentioned -, fo others ima* 
g!ne, Witft thcrfe are feme intimatiohs in incie^ *tt- 
thors^ whltli' Inquire, that it rtiouW ia6tuaMy^1Se-fo 
extended. Thus Mr. Caftells, the ingenious ll!*tfl 
tratof'bf tlie villa's of the ancients, dlihlcs (io), that 
''^ if* 'this hid not been the cafe, Palladitts would not? 
«phay«>giVfen direiMofts to his hufcandmah ta^ake 
^^^ffaitilaHii in the olearium {tt), or ftdre-*66m, 
^^ where the dlives were prefervcd. For it appears 
**' (feys this author) from Pliny's defcribing a 'ttWi- 
"? pie ('22) built of the lapis JffcwlariSj or phengites^- 
**'^'as the greatcft rarity in his time, iand the nSentibn' 
**>1^1\ktareh makes of a room in Donfiitiatf s paliace 
** lined with it, that it was not commbn enough 
** fcit hulbandmen to purchafe ;* viz. in fuch quan* 
tities, as were required for the purpofes mentioned 
above. * 

lihali not take upon me to decide upon the weight 
of thii argument of Mr. Caftefls ; but onlv obferve; 
that if any one (hould be induced by it to tnirik, that 
the ufe of glafs for windows maybe of ranch greater 
antiquity than is commonly allowed, or even as old 
as the fragment, which occafions thefc remarks, he 
may find other probable reafons to corroborate his 
opinion. As, firft, that there feems to have been a 
natural and obvious tranfition firora the pradBc^ ot*. 



viiitW 



(j^c^) VillaVof Ihe Aiic illuftratcd, p. iv. , t . ,1 r ■: 

(ai) Of\p of Pliny *s captions fur preferyiog appUs^iU fmvti^f^ 
fpicukribus 4Nrcere. Nat. Hift. lib. xv. c 16. 

Martial frmJKr informs iis> thau the Romans ufed to icrien dieui 
orchards dFtcboice kuil;tux» mth^ieu/aria. Lib. viii..<^gi| I4t .. 

(»)A AVP^ >h^ Aieaos tbi(t. pf.Foituna.Scia..; JUb. xwvk \ 
c. 22. ;i 

;i> .. '.-/i-.uilltg 
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apamaetits- tb that 6f ^ iritrbdiitirt^. ip< irit^' ^6& 

ajpatttfleiitfe', (ai \^e find' the ld^i$ jjikcuidris was.iii 
fafl: cmplf>ycd at tha ftttiie tlirie fbf boththofcpurpofts) 
^d'cbhfequently it ieenciS r^afbiiabl^ to fuppofe, diac 
die latter of thefe apjjlicatioiis doald rittt be long iii 
p6iht of tlnie aft^f me former: Bat it appeairs fr<Jtrf 
die aiithcrfitres' pt'6doeed abdvfe^ thdt' the fdrifiet^ 
<if thcTc ufages did aftually fubfift irt die age (STj) 
of Pliny; and therefore before die dcftruftioh'of 
I^ehnitaheiim, where he loll his' life (24). ft-oifil 
ifrhehcc' we riiay draw no ioip^bbabfe cohclu£ic>i^ 
that the latter deftinatiori of plates of glafs, (vix. 
for window-fences) did likewllc' precede the' faiHtf 
event. ^ 

(jrivc me leave to add further, that this'prefump- 
tivc argument in fafoiir of the aritiquily, of v/iiidqw^ 
made of plates of glafs receives an additionar fctf ctf 
from the clofe relation, which miiftbe^ allowed to' 
fubfift between them, and thofe co^i^fed of the 
lapis jyecutaris. The fornier niuft ))e lobkcd ^j^o)x^ 
^ an imjprovemeht upon the othe^, as t^^ 'ar^iWe^^ 

LL—i — l: — .— - !— . • 

(2j) Salmafius, fpeaking of tht; cuftomof aJorniitlg chamber* 
TvUinglarSy fays — Suod prcxinu atatem Juam incepiffi fieri narrat 

Plinius. ^mm M^Scaunts Ex. rlbr torn. U. p. 854, 

' I dottothfid this expreflj affeited by Pliny f but k might have 
been fo in fa£t. This fafliion indeed w^ not be;gun till after 
Agrippa had built his tbirtSui: bMlf Wifbi^lb^hiit toUiAre t^ii 
even as late as his third conrulflup, vrs. ante Chrijtt l*j:(tM^'^ 
ius)f when he ereded the Pantheon for ttle^its ydM^o))''imr 
liij^iiig'tb dioft tlkrmdiilhm'mM9JifMh^m fiijfH^flt Mkn^ 
fitoHi that pato»to Ad bMh )Df P^'ft^ 4«M Cll^ !24;i 'ibH 
thii^Tm^dddieHoA <f this liAqg^' 

(HV'PiiniErrrV.Lli*; 

an 




tulie wtrc mote beautiful ; and being t 
tare (15) of Italy, might probably he purchafed at 
a lefi cxpenoe. Upon all which accounts it (eems 
fealbnable to OHidittde, that one of thcfe inventions 
would natotally be introdu£fcory to the other : and 
coo£bqncnfly> diat as window-^^ts of the l^hfpc^ 
cu^is began to be ufed within the meaiory of Se* 
deaf, who died Ca6) under Nero, about anno Cbrifii 
69. (HeJvic.)^ the original of thofe of glafs may have 
fair pretenfiohs to a pkce within the period amgned 
ill Wi foregoing para£raph, was. ibi^ years before 
iflte (9dlhi£H<» f 27) of Here ' 



(27} of Herculaneom^ fai whofie' riiins 
(9k plake before us was buried. 

i.^o conclude; I need not obierve to you, tbat all 

ffic^endduie bere produced to prove the ytt^ oi 

glaft* windows to have been coxval with the nrag- 

ment we are now confiderine, is of the conjedural 

kiad only: for» I nuift confeu, I have not been able 

to fnce it up by any pofitivc authority higher than 

about aoo years fhort of the epocha laft mentjoiiedy 

Wa:..tt)tiNPf iatler end of the th^ century (aS)^ whcii 

it is exprefly mentioned by Ladantius in theie words: 

Mamjejiius eji^ mentem fjfe^ qua per oculos ea^ 

... .yi^ 

^ 1 l ift <« II . I I ' l I 1 II ■! i im II \ 

(as) Am. Urn. I]ift.iikxnvi. c a6. f 66^ 

. |ai6) VkLten. 

(a7).AuoGiurifti8o. 

JtA) in ocricr-SD jHftify injr pbcuw ibe teftioiMV of diis Fwtlm 
fo high, J wooid obferv^, thai St. Jerome (Di Saripitr, JH^MJ 
fdf$9 that haSMBidviM^Ex&ima Jhuataf magifitr Cafiuis CrM. 
Jmi Citi/bnttim in GalUifmU He muft probably have acaraM 

thb 
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ftuti vitro auij^eculdn tapiJe oitkfmS^^'' 0^~(^ 
ficio Dei, cap. v. '* *' " " "* 

lain, ,.. \ 

SIR, ■■■••>.■ • •■ »,• •■> 

Your moft jobedioit hwoble .SerTaqt, 

... " . ■■;•-■ J. Hii 
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LXXKh An A€s«unt of an exsram^tkiuify 
CafeoftheEfficttiyof tbeBarhmth^D^ 
lirium of a Feuer, By Nic*. Muncklcy, 
M, D. Pbjtfieian to Guy VH<4Ht|)^ ^i^ 

/ Jr» Tb tot^ ♦■••.' ::'-■*,# >i ^•" \ir» 

lUaaAmii6. iiL $ the ibUowing cafe (X)ntium Ibme 

*^ xV drcnmftanccs, whkh «r«i cmioiii 

in tik^lefves, and which may bd of femm l» tft 

iinoiitrn/Thairelfhbuk^^ proper to btt llAI koftfe 



^ rhtmttttmnM^^Cbrifii 309^ wlieBCooftaiituie.bcg|Ui tv 
rrigrif Mi 320. IF he was then of a great a|^ he m\^ hare 
compofed the treaiMt^ iM^ of whisk diia ii A i iHi k praii M J^.and 
which was one of the eariiefl of his works, AmmtKtMMt.f^Td, 
Sparkii fraf. ad La£fant.)y 40 years before, tMk.aEottCiniM Chff^i 
3801 which brings us op to 209 ycaoi aftgtiie omthiu w 0^ «r- 
ciibneom, as amm j . 



•..voLi^b. \ : :::,"VHhJ:- 
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I :.rJ9itSm>Jay t^e |ih of M^rqB I waf fi^rit for fo at 
g^tJeQ>an, of about jp years of age, wlio had been 
for feme days ill pf a revere } found hiih With 3 
degree of heat confiderably above what was natttral, 
aud yvith a puUe rather lojvv,,bu^ quick, and Wting> 
a^ iwe^fured by a ftqp-.w;itch, ]a$5)ut a hundred ftrokes 
iti a^mtOMlT^f;' I^.fhi^, 4tiu^ioiii li^ contimied, without 
anyrreaiaikable alteration, for the two following days ^ 
and, feonm the, appearance of this difeafe, I imagined,, 
that it would not be fpeedily terniinated. On Wed- 
nefday^ the jhirct day of my feeing him, I found- him 
however much better 5 his heat belfeg cpnfidetobly 
•bitedi and hia pulie being more, than twenty fttpkes 
ifi a rainutis . i^ow^er than it had bqen thd day before. 
rOa^is alteration,, fo: much in his favour, it might 
i.hayc beea thought he was growmg well, had it not 
:boe$i, that) there was no appeaiance either by fWeat 
);Qr wrine, or on the fkin, by which it could te ima- 
gined the difeafe was perfedly judged. On thi& 
<#CCDmit po/ alteration was made in his treatment 
that day I but ^^ding, the nex;t naming, thajt he 
.j^a^A?^ well the preceding aij^, and'that his puUib 
cl?a?*i»me4i qi^ct> beiug no.niorp thaii 7^ tti^cikis ill a 
; toiinute, he was allowed to get up Tn Uie' <yd^tf£^ to 
have his bed made ; and I Should have (hougMliim 
well, had not every appearance of a critical feparation 
^ been jftill wanting. On this account, I thought him 
rrfo he v/«:y liable to. a return of his fever i at^ fhttx- 
-l^re^ when early the next morning I vras miofthfcd, 
; th^ he l^ad been without any fleep, and quite 'deli- 
iflQus,. thp whole night, I was hot greatly alarmed, 
. as. thinking he had a feveriffi paroxyun» to which the 
(!^rk would probably put an end* When I fawhim 



that morning, I found him very delirious ; but, to 

,Viy g^^?^ f""^prJ^^» 9"^^^ ^^^^ ft6tn'itl Tkitid' of ^^vtr 

Svhateveri his j^ulfe being thcrt' as • cdrnai iflJ^ 

l>q^n the preceding day. In thiS cdndilidnhe -rt- 

"imiqed all that day, and tlie following night; nofhlli^', 

/that was attempted to relieve hinfii Mt^ing '^6ne hitti 

the lead fervicei oit'lht contrar^, Ms yelirfiHW ifl- 

creafed fo much; M tA make it'vciyMiflfclihf'lbi» the 

attendants to keep him in bed. The hcj^t tiwitrlrtg 

lie was much as he had been the day bfcforei'lfis 

.imagination continuing greatly difturbed, itod life bt 

^times laiighlng, and playing ^htic tricks, flnd-ufiftg 

^gelluies the moft oppofitc to hi§ cbmmbri'dfcrte«ftrfir 

.when well j and wliich, tho' the pulfe had nbt'feien 

ib perfectly quiet, had more the appe^alrahCe - of a 

vmnni^ than of the delirium of a fever, \ti (lii^ Qi- 

Tia^jw/fituation, there was but one'fhing, Wfelth 

ftgniicjj likely^ tp' feWhg the affdiYtb aTptfedy deieV- 

'winiuon : t^ls it was^^ropct tb attCTftpt,nfhtt*lhe 

i^di9^t\ons'for it weVe viery obfctire, alid fhi' t^"^ 

'^erici^Iy uncertain. ' On recbllefting the taiie'tifthis 

delirluni^'s coining on, which wis ibout ."^6 hoilrs 

Rafter the pulfe had gr6wn dUiet ; and pirteSVit^,' diat 

one glafs of the watef^ which had^bfeen madg'te'the 

night, was thickj and'fcetiied difpofedto drd^ii fedi- 

^?/)tji there was fume fedfon to* fiif|>etft,'^ aha ItldSed 

'tolKjpe, tliat tho' thef pulfe had tteen'p^rfe<ftly'<ra(lm 

during the wliole time 6f the dcllHurri, thefe^^^ks 

fpmethijig of the fever ftiil it thii^bottcim 4^' Jfli is 

|Complaii.t- From thefe indicitiotisrbbftcife aS'tifecy 

>vcre, it was judged jirober ,tb mifee a triil 6f tlie 

bark; which was accordingly ordered to* be taken 

inimcdiateiy^ and to be repeated e^ry two hoftts. 



'fliis method fucceeded I)eyond what bmid have 
been imagined; infomuch that it was <ibi(bfvaUe^ 
eVenby the attendants on this gentleman, that hi» 
mind came evidently more and more to idelf after 
every doft : and in the evening, after be had tdktik 
^ oraqhmB; his urine grew thick, and dropt a late- 
ritldus feditbent i and, excepting the vtreaknefi natu- 
rafly confequent on fuch violent emotions as lie had 
undergone, both of mind and body, he was ta well 
as ever he had been in his life. He hath repeated 
^e bark at proper intervals, as. Is tiiual after inter- 
liiittent fevers, arid continues to this day perfeftly 
v^etl.. 

The ufe of the bark, in the moft irregular inter- 
ftiittent disorders, is very happily fo well known in thift 
i^Qand, that it might perhaps have been thought need« 
^fs to hiave recited any cafe merely iA confirmation of 
diis pri£tice : and I am too well ^are of the infiiffici^ 
^ricy of every thing, but a number of fadts on which 
fo round any philofophical truth, to prefume to reft 
iny thing on one fingle inftance only. But the cafb 
above, related is of fp very extraor^nary a kind, it 
to mike it worthy of being mentioned^ both db its 
own ateount^ and for that analog, which bfclhg 
&^und by experience to fubfift between diiea(es, 4N 
lorlJ^' the fureft method of realbning on pradicat 
Jpalj^eds. The two remarkable circumftances of chisf 
tide a^^^ the deliriuth's coming on, and coiititlUifag^ 
withlout.j^^ of the Dulfe; and into 

^kliptophg fo Ijieedy and effcaual a remedy^ tfe6* 
given at a time, when there was no appearanefe 6f any 
rcm|ffion of the jfymptpm, which it was intended to 
removal It hithbcieh thought, that a quick pteJfe it 

fo 
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ib -cflciitfel ta the. definition <pf f, %jer^ ^^^ bj?,,i^c 
ptdiQMKMlQnia o{ iL Jioii^pfSfv^cnci i^ 

againft jdiis notioa: pcrb^ the j^ei^t cavils '^^ 
proof oir tbc. contrary s hawwcr thjil be, u^t ^vfi 
not been wanting inftances, in whigh, tow^ds^t^e 
end of a fevcr^ the pulfe has grown quiet^ without 
the. aba^my n t vpf any, ,Qther.i)rii^)jtt)qttt .,jsu^^ , J^^ 
tient hath generally lain comatqife, and with the ;^p- 



pearaiKe of .one, who hath taken a lasrge qu^ntl^y pf 
opium^. Qalen, in the third book of the Profanes of 
the l^lUe, ^n^nticHfis this fymittom, and prooo^nces 
it^tp b^.^n^oft afatallign; and the ianos; thing K^tK! 
happenea in more inftances than one, which haye, 
come to my knowlege. May not then the above^ 
recited cafe lead to this ufeful inquiry. Whether in 
fevers of every kind, when the pulie v quiet^ the! 
bark is^ not fx'oper ta be given, a&d Hkely to PrbyG^ % 
mnedy? In this cale it proved abfobtcly iljc|i v 's^^ 
that it is at leaf): a &fe cnedicbe in al) fuch cajfev j(p^ 
which any praftkioncr of experience or JiKilgaitnt 
would ever mink of giving it, is now certainly kripyifn,^ 
For my own part, I can fafely declare, that in hear' 
ten yea^ expcrienoe of it in Guy*s-Hofpital, during 
wh^h timel find I have given it, on different occ^- 
fions, to above £hre hundred patients In that houfe 
only, I never, from the moft accurate obfervation I 
cocild make, faw it do any harm, or bring on any 
bad fymptom) eveii in cafes where it did not fuccee^ 
according to the intention for whfch it was ord^reti ^ 
and ^ whi^h I have thought worth remarking) it| 
chronical cafes, even in thofe, where the bark Jiath 
been by many thought the moft prejudicial, when, 
on the coming on </ w intermittent Tcver, the bark 

8 



[64] 

hath^ fe^eh nifceitkry to curcr (hik iecoodaky Mdiflttfc. 
the original diftcmper hath gone tMi^ ^tttoffdiii^^ to 
^iie bfiftjudgtrtcrtt I cbtfld form of it^ ca^t€^ iiiithe 
lame manner, as it would have dooe had the bark 
ifeVer been given. 
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at Lingfield in Surrey, and Edentnidge in 

^' .'^ept> an the 2/^th ^ January t^$9. By 



».i 



\K«yAprii6, yN the London Chronicle, N®. iRi, 

:. i^Vi^r J^ publiflied on the 25th of February 

•jlT^ff, In ptfge' 185, is the foMotving article : ^^: .We 

"^licfdr^^'thfat^bout two o'clock in the mornings of 

'"-"the '24;th of laft month" (whichi was the month 

of January), *' an Earthquake was felt in the pa- 

^^rifhcs of Worthe, and Eaft-Griftfted, inSuffexj 

-^•^•ti.rtgfleld, iii Surrey; and Edenbridget inKeaC; 

'^*^ ahll other ac^cent places : whibh alarmed feireral 

^^"br -tfie 'inhabitants very much ; but no damage 

-^ tnfued." . / • ' 

: Mr. Burrow, having fome conncdion withjChefc 
-'two-lail parities of Lingfield and Edenbridgft im- 
Vnediafteiy vi^rc?fe fo the Rev, Mr. Goodrickejodf Ling- 
field,- tbihcjuire into the truth erf this report: and 
Mr.Goodricke's anfwer confirmed tlie fa6t,.of its 
^ being fdt there, arid at other adjacent placc&j and 
addc^y /^ that it ^^k the beds and windows> an4 
. i " made 
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«:? made th^ pUtes rattle j and went off with a noife, 
^ Kke^ijpall guftof wiod/' , • / 
•iiiHowCvcr,, Mr. Burrow did not then judge it to bp 
either tegular or proper to trouble the Socicjty with 
this account; becaufe Mr.Goodricke only received 
it from heairfay and report, he himfelf happening to 
be abfent from Lingfield at that time. 

But Mr. Burrow having paiTed foii>e days, during 
the late recefs of the Society, at a place called Star- 
foorough^^aftle, which lies nearly ivtiveen ihe twk> 
churc£es of Lingfield and Edenbtidge (fcarce four 
miles diilant from; each other), he b^s had an oppor- 
tunity of being more particularly and circurf^llan-* 
tblly informed of the fa^ as far as relates tothofe 
two pariflies : and he is now afTured, that it was cer- 
tainly and undoubtedly felt, and obferved by Jimf 
persons in each of thoie two pariihe^.; tho (as it 
Bappened in the dead of ^he night, wHen xpoi^ peo^ 
pic were faft aileep) it was not ^^^iv^r^/^. perceived: 
nor was it much fpoken of» even by thofe, who 
were fure they felt it* ' : : : 

The perfons, from whofe own mouths he can 
authenticate the fad, are James Martin, Aidam Kil- 
lick^ Mrs. Jewell, and Mr. Chapnpian : and ^h^ has 
>BD lefs doubt as to Mn Orgies and Mr&- Pigott«(wJbo 
was waked and much frighted by it), tho'i;ie did not 
indeed perfonally converfe with either of the twp lafr» 

Thefe two» and Mrs. Jewell, all inljiabit quite clofe 
.tof Lingiiekl churchwards on dl^e^cnt fide^ pf.t^- 
and Chapman. lives wiihiata quarter oi^>a, m^le^^f it, 
to the fouth-'Weft^ ..| 

James Martin lives within a bowrfhot of S|:ar- 
borough-cafUe, at the eaftern e^e of the p^^. of 

Ling^ld> 
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Lin^eld, where it joins to diat of Edenbridfle ; and 
Adam Killick*s habitation is three miles nonhreaft of 
Starborougb) at the north- weftem point of tibe pariih 
of Edenbnc^. 

All thefe four, with whom Mr. Burrow perfbnally 
€onverfed> agreed as to the time of the co&cuffion i 
viz. between one and two in the mornins : and th^ 
all agreed as to the Jhaking of thek beds and win- 
dows ; and all of them defcribed the continuance of 
the (hock as not much more than inftantaneons : but 
they did not all hear the noife^ vfhidijome of them 
cbferved it to conclude with; particularly Adam 
KiUick heard no noife at aU ; and yet, he fays, he 
was broad awake when it firft began : and it (hook 
his houfe and bed, and made his windows rattle fo 
much, that he was apprehenfive of their being 
broken ; and even cauied one jpane of glafs (which 
was in^d loofe before) adualty to drop out But 

Barnes Martin, who was likcwife fully awake (as waa 
is wife too), diii bear the noife d^indhr^ Ht fays, 
he felt his houfe and bed fhake> heard his windows 
rattle, and fome earthen ware clatter upon a cheft 
of drawers ; and alio heard a noife| like the diftant 
dicharge of a cannon : whereupon he imnMdiatdy 
faid to his wife, '' Lord! what is tbatt' but ffae 
happening, at that very inibnt, either to cough or 
fneeze (dbe cannot recoiled which of the two), did 
not, tho' quite awake, perceive any ^ing at all of 
the matter. However, (he confirmed her huft)iwl's 
afking her this queftion under an apparent furpriase* 

Mr. Burrow had a very particular converiaticQ 
with thefe two feparately i and he had alfo a very 
minute detail from Adam Kiilick (who works for 

him 



him as a (brt of gardener at Starboroogfai) ; who JFut« 
dier added, ^ that the (hock waked and frighted his 
^ wife, tho' (he wa$ faft aflcep before'* 

6di Apia, i7$«. James Burrow. 



LXXXUL j^ Account of tU Cafe of the 
Firfi Joint of the Thumb torn off^ with the 
Flexor Tendon in its whole Extent torn out^ 
By Robert Home, late Surgeon to the 
"Thirtieth Regiment of Footy and Surgeon 
at Kiagfton upon Hall. In- a Letter^to 
John Rmgle, M D. F.R,8. 
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A^ 6, T Take the liberty of inclo(ing to you a 
'^^ . X. ^^ M^ furgery^ which I imagite is 
not very common. Marchetis indeed has an ob» 
fervadeoi of the (ame kind) and there are fbveral 
others oolleded together by Monf. Morand, in the 
fecond volume of uie Memoires of the* Royal Aqt^- 
demv of Surgery at Paris : but as I have not heard 
of tnat volume's being tranflated into Eoglifhir^od 
believe there is no obferyation of a (igsilar natuce in 
the Phdo(bphical TnuifaffcionSy I beg the favour of 
you to conmiunicate it to the Royal Society^ of 
which you are a Fellow ; and at the fame time to 
make them an oiFer of the joint of the thumb, with 
its adherent tendon, which you will receive at the 
Vol. 50. 4 K fame 
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faipe jtime -with this ^ hoping thrf wjU 4p .<n? the 
htfnour of wccpting it, as a telHolony (tbp* ^rifling) 
of my great eftepnj and refo^dl fpr t^e nwft.^^ 
Society in Eufopc Your Friend Dr. Knox 'faw the 
p^ltimt dre^ pftener than ofice ; ^ jyb;^Tlp^n- 
hill, late Surgeon and Manmidvfdfe in BriAol/iaw 
St when near healed. 

I beg you will believe me to be, witli great truth, 

' ' s J.*.. ^ : ./' ' : 

Tovu:.«oftvobfidi»^ 
Hua,i»iareh27th, .i»nd,in«ftJwn*lp •$«»«, 

A7SB- Robert Home. 

r^utry ird, ^758, 'William'Ta^or, ^^ly years of 
age, an apprentice to a whitet-^Qich Jxi l^sj^lace^ 
in endeavouring to make his efcape fi-om one, who 
was going to corredt him, openecl |hc door of a cel- 
lar, and tbricw himfejf into it j .b«t in /his rh^ciy ,ff> 
Intangled'his right thumb wiU;i the Iqi^ch, ti^at the 
whole weight of his body was fKpeQded by it, 
•until it gave way, and was torn pff at die ^(l arti.- 
culatioa; the Aexor tendon beiag ,at the fyfnp tmp 
^liUed out in its whole length, having broke .wltc^n^t 
$ecame tnufcubr. . I was immediately fent for, 'Jfojm4 
little or no hemorrhage, and.the.bcxie of.the fQ(6Q4 
phalanx iafe, and covered with its cartilage^ t^utpriOK 
.truding confideraUy, occafiooed by part af .the 0(io 
.belonging to it being irregularly torn. O^wjth.tbp 
firftjoipt. 

I was doubtful, whedier or . not J ihov\d ; f» :oI>- 
ligedf at laft» to inake a circular incifion>..iMB4^ 

rtbe 



tH^ t)one even with the fkin ; but thoiygbt it proper 
tx> g^ve him a chance for the ufe of the whole pha* 
lanx. 

He complained only /or tfic ^fidl day of a prc^, 
{harp pain in the courfe of the ttbdon ; to wluch 
comprefleSy wrung out of warm orandy, were ap«. 
plied: hut his arm was never fwelled -, there was no. 
eccbymofis ; nor had he fo much fever, as to require 
bleeding even once. The cure proceeded happily^ 
ho iymptoms arifing frdm the extraded tendon. At, 
the third dreffing the bone was covered ; and ho 
other application but dry lint was necefTary durine 
the whole time. No exfoliation happened ; yet it 
WW twelve weeks before it was indrely cicatrifed, 
owing to the lofs of fkin : and he feems to enjoy 
dib me of die fhimp ^ completely, as if that tendon 
was not \ofk. 
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L^CXXlV. Ah jkuam of iht kae Di/c&ue^ 
ties (f Antiquities at Herculaneum, and 
of an Earthquake there ; in a Ztetterfrom 
Camillo Paaerni, Keeper efthe Mufoim ai 
Herculaneum, and F.R.S, tf Tho. HblKs, 
'Ejfjrt F,R.S. dated Portici, Feb. 1. 1758. 

Rea^ Awnl ^» "^T TB have Wen working continvaQj 
»75 VV at Herculaneum, Pompeii, and 

Stabiae, fince my laft of Dec. 1 6, 17^6. The mo^ 
remarkable difcoveries made there are th^le, whicK 
fyiow. 
'/* 4 K 1 February 
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J Fcbruaty 1757, was found a fmall and moft beau-* 
iifui ^figure w a naked Venus in bronze, the height 
'of which is fix Neapolitan inches. She has filver 
eyeSy bracelets of go^ on her arms, and chains 
^theiame metd^nove her feet ; and appears in the 
ittkode of loofenlfig one of her fandals. The bafe is 
cf bronze inlaid with foliage of filver^ on one fide 
of which is placed a dolphin. 

' In July we met widi an infcripcioni about twelve 
Neapolitan palms in lengdi, which I have hero 
copied. 

IMP » CAESAR » VESPASIANVS • AVO • PONTIF » MAX 

TRIB»POT» VU • IMP -ScvII P • P • COS -711 •DESIGN- vTTi 

TEMPLVM »MA TRIS * DEY M « TIRRAE • MOTT* CONL APSVM « RESTrrvrf 

^ After having found a great numbcF of. volumes of. 
papirus in Herculaneum; many pugillaries, ftyles^ 
and ftands with ink in them, as formerly mentioned; 
at lengthy in the month of Auguft, upon opening a 
finall box, we alfo found, to our exceeding great joy, 
the inftru^ent, with which they uied to write meir 
manufcripts. It is made of wood, of an oblong 
fi)rni, but petrified, and broke into two pieces. There 
a no flit in it, that being unneceflary, as the ancients 
did not join their letters in the manner we do, but 
wtdte them feparate. ^ 

In September were difcovered ei^t marble bsfts, 
in* the form of terms. One of thefc reprefi^nts Vi- 
tellius^ another Archimedes ; and both are of the 
Khefir workmaiifhip. The following chara^^ers, in 
a black tint, are ftill legible on the latter, namely^ 
APXIMEA which is all the infcription that now 
remains. 

la 
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In 0(flober was dug up a curbus bail: of a. yoiing 
peribn» who has a helmet on his head; adorned with 
a civic crown, and cheek-^pieces faftened under his 
chin. Alfo another very fine buft of a philofophrr, 
with a beard, and Hiort thick hair, having a flight 
drapery on his left fkoulder. Likewife two feoiale 
bafts ; one unknown, in a veil ; the other Minerva, 
with a helmet ; both of middling workmanfhip. : 

In November we met with two bufls of phtlbfb- 
j>hers, of excellent workmanfhip, and, as may be 
eafily perceived, of the fame artift ; but unfortu- 
nately, like many others, without names. 

In January vras found a fmall, but mod beauti*- 
ful eagle, in bronze. It hath filver eyes, perches 
on' a praefertcuJum^ and holds a fawn between its 
talons. 

In the fame month we difcovered, at Stabise, a 
term fix palms high, on which is a head of Plato^ 
in the finefl prefervation, and performed in a very 
mafterly manner. Alfo divers vafes, inflruments for 
fiicrificing, fcales, balances, weights, and other im«- 
plements for domeilic ufes, all in bronze. 

At length I have finifhed, with much labour, the 
examination and arrangement of the fcales, balances, 
ihd weights, which are very numerous in this mu- 
feum; and, what is remarkable, many of the former, 
Irith all the weights, exadly anfwer thofe now in ufc 
at Naples. At prefent I am confidering the liquid 
meafures $ and ajfo engaged in difpofing thepaintingy 
in the new apartment allotted for them. Thefe af- 
fairs, with my ufual province of infpefting the work- 
men, who are bufied in digging; my being obliged 
fo keep an txz& regif^er of every thing, that is dif^ 

covered J 
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<5QYered ; faeiidcs other daily ana acclaehtal occur- 
rences ; employ my dme fo intarely,, that I have not 
a. moment's repoie, but lit rur bed. 
' The fquare belonging to the palace» in which the 
itaufeum is depofitec^ will be ii^i^heai and completely 
ornamented, by Ealten In the center of it I have 
placed the bronze horfe, which was broken in m^v 
pieces, and reftored by me^ as mentioned in my lafc, 
lb the walls of the colonades are affixed all the in^ 
fcfiptions hitherto difcovered : and t £hall yet adprd 
them with altars, curule chairs, and other antiquities 
proper for fuch places. The principal entrance into 
the mufeum hatn been made to correfoond with the 
grand ftair-ddfe. dn the right fide of it (lands the 
confular ftatue of Marcus Nonius Balbus, the father; 
and on the left, that of Marcus Nonius Balbus, the 
fpn ; with two infcriptions relating to, and found near 
them. Upon the flair-cafe are placed eight antique 
^tues in bronze, on beautiful pedeflals of polimed 
marble. In an opening in the center of the right 
hand colonade is nxed the flatue of the wife of the 
elder Balbus, with the antique infcription belongii^ td 
it. At the entrance of the fquare, a magnificent pair 
of iron gates, with palifades, are id^ put up, oraa« 
mented 'with many bronzes, which are gilt ; ^d oil 
the fides of thefe gates are two other confular ftatues 
of perfons unknown. 

\ l^he whole day and night of the 24th of laft 
month it feemed as if Mount Vefuvius would again 
have fwallowcd lip this country. On that day it fuf* 
fered two internal fradures, whiclb intirely chang^ 
its appearance within the crater, deflroying the little 

mountain. 
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jt^Q^tain, thAt hf(d Wo iormiQg ^^ktvn it fotloafK 
y^tSy a^nd was jcife;i. above t^ fides ; ^ihd ^rowiftg 
irp, ,by ylpl^qt e:Kplofi9ns, inwiQnfe ^uaatities of 
|tpi;v^s, hy»^ aibcf, and fii;c. -/^t night the %rMs 

ircrc n^QCC iripqq^t Md hqrribk/ npd ^<^ iioiajfes 

^%K>k ,qc|ntm^al^. Many £ed to Naples, atid tj^e 

,po^e|l jp^rioDS tcqnhlcd. For my own part, I-^ 

Jplve^'^o jftbidc-t^ cyent heirc.st Portici, on accoopt 

of my iamily, confifting of eig|it cl\ildrcn, m4 a 

very weak and aged mother, whole life muft have 

been lofl by a removal in fi^ch circun>(lances, and 

fo rigorous a leafbn. But it pleafed God to preferye 

<tis rfor the mountain having vented itfelf that night 

and the iiK^ceeding day, is fince become calm^ and 

4hr9w^ .out only a few .a0)e$. 



JLX^y. ^ fyrther 4*teimpt tp facilitatA 
the Refolution of ^[i^perin^trif^l P^(^lefns. 
By Mr. Thoiijas Simpibn, F. R.S. 

■^ . ,-^t " 
Read April 13. y^ BOUT thr^e years ago I had the Jio^ 
'^* ' Jfj^ nour to 1^ before the Royal Society 
the invefligation oi^ a general rjule fbr the refolution of 
ifoperimetrical projblemSj of that, kind, wherein one, 
only, of the two indeterminate quantities enters a&ng 
with the fluxions, jintb die ^ equations exprefling the 
conditions of the probletn. Under which kind arc 
included the determinaticjn of t$e greateft figures un- 
der given bojttpds» i li^>^ y the i^&&. xidccnt, folids 

ju"" *.',-. of 



of tte Ittirit- MmaBtft 4l^idg IniiothefaMc otHer edes. 
But altho' ctfet dfmkltiak^^, indfedd, ttaoft fre- 
quently occur, arid h|Me tiJKrefbte. beeh chiefly at- 
tended to by mathenaatkiftHMietfaera nuy nevothe- 
left be propofed, fuch as a^u^Uijr^vife in inquiries 
into nature, wherein both the flowing quantities, to- 
cher with their fluxions, are jointly omcemed. 
The invcftieation of a rule for the refoliition of 
tl»^e, is what I fhall in this paper attempt, by 
means of the following 

• General Propositiok, 

Let Q,R,8,T, 8cc. reprefent any variable quantities^ 
exfrejfed injterms of x and y (nmtb given coeffici^ 
ents)^ and let q, r, s, t, &c. denote as many atber 
quantities, exprejfed in terms of ± andji It is 
propofed t§ find an equation for tbe relation ofx 
andy^ fo that tbe fluent e/'Qq + Rr + S« + Tt, 

'"ficc. correfponding to a given value ofx (orj)^ mny 

ii'ie a maximum or minimum. 
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Let AB, AF, and AG^ deaHe «f <1mi ^tm 

ot the quantity x, lia?iag llitihiittijr flnall efi/P^ 
Jiferences EP, PGi «d 1^ BL, FM, zndG^tf. 
(perpendicolar to AG) t* tlie rcfpcdivc vatti(i8'6f)rj 
correfponding thereto ; and, fuppofing EFf=^PG==^^4 
to be denoted by <, let cM and dN (the fiiiiccffiV^ 
values ofy) be reprefentcd by u and w.^ Morcqyff^ 
fuppofing Fp' zadFy to be ordinateS at the middlq 
points F F\ between JE, F arid F, G, let the fbrmq: 
("F^y be denoted a, and the latter (Fyj by /3 ; put- 
ting /iF= a and ^F'= *. Then, if ^ and a (the 
mean values of x andj^, between the ordinatei EL, 
and FAf]) be fuppofed to be fubftituted for x andj^, 
iA the given quantity ^ + Rr+Ss + Tt^ &c. and 
if, inftead of i* and ^, their equals ^ and « be alfo 
fubftituted, and the faid (given) quantity, after iuch 
fubftitution, be denoted by ^q'+Ry+S's'^Tt\ 
e^r. it is then evident, that this quantity i^y' + J^^ 
+ 5V+ Tt\ &c. will exprefs fo much of the whole 
required fluent, as is comprehended between the ar«^ 
dinates BL and FM^ or as anfwers to an incneafe4Qf 
£ F in the value of x. And thus, if i and j8 be 
conceived to be wrote for x and ;f, ^ for ^ and w for 
^, and the quantity refulting be denoted by ^y+ 
jr/,\^ SV+ T't\ &c. this quantity will, in like 
manner, exprefs the part of the required fluent corre« 
fponding to the interval FG. Whence that part an- 
fwering to the interval EG will coniequently be 
equal to Cy'+ Rr &c. + ^f+ KY &c. But it is 
• Vot. 50. 4L manifcft. 
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fl;)^Sbfi, t]i^t,.1i]i>e Yfwifi rei^uired flucQt c«npot b« at 
rnxmifia or minmu^^^^ xhi& pgrt, ioppoHng the: 
boundbg orditMte^ ^^XS/f, to (emaio ^c iacoe, i$- 
alfo a maximum or miflhpuwt^ •, ;^CQce, ia order to>' 
determine the fluxion of tliis exp^dHoa (^'-{- Kr 
^c, ^y+iiV'^f.) \rhkh moft, of «»fcq«eocc,, 
b« equal to nothbg* let the fliudoos of^^alld ^ 
(taking a and u 9», variable.) be denoted by ^a an4^ 
"^tt'i alfo let £ cc and r » denote the le^pe^ve flu- 
xions of B! and r\ and let,, in like; maivier, the fin- 
:4ou^ of ^yq\R\ r'V &c. he fcp»ei(ented by j^'„ 
f 11^, k^» riv\ &c. refpeftively. Then, by the com- 
mon rule for finding the fluxion of a re^kangle, the: 
^uxion of our whole expref3i«n (^+R.'r'&c.+ 
^q--{r R"r" &c,) will he given cquri Jto^f«4^ 
?• 4* 4- i2' r* + r' !.« e^r. + ^'.^te»- + g"^ff + 
ij";w-f "^iS•<9*<:.=«o.. 
>Sut a+w heing= GiV— ^i^.aod^-^ass. 

^ , -y"^r . ' . (a conflant quantity); we therefore have: 

T<)-= ^ »*, and /?■ = « :. alfo u being (as trp')^ t a^ 
-^'2 EX, thence will «'= 2«: which values being, 
fubftituted above, our equation, after the whole is- 
divided by <i will become 



+ i^±J^,ef., 



2 



Bat 



Bm S^q'^ Z h *« «c«fs of ^'5 above ^^, Is £hc 
odretneiit or fluxion (dnfwering to the increment, 
« floxioni It^ ariiing by fubftituting * fbt ^, /3 for a, 
and w for u. Mofeorer, with regard to thfe quanti- 
iktt on the odier fide of the equation, it is plain, fee- 
ing the difference ofq'^ Md f ^ is indefinitely little 
IB comparifon of ^ek fum, that f'^ may be fubfti- 

tilted in <hc room of ? •>» T "^ -vr ^ Q^^:^ which being 

doae^ our equation will iknd thus ^ 

^ Flux. 4!*+ R'r &C. =x gf^^ /Jt&C. 
But 9'<^+ ^'£ &^ repfefents (by the preceding 
«Otatbn) the fluxion of f'^+ r^R\&c. (or of ^^ 
4- li r &V.) arifiog by fubitituting a foi^Xi tnaking ct 
.alooe vanity and opting aff^ If, therefore, that 
fiuxion be denoted by v, we fhall have ^x. ^} + 
Rr &c. K ti and confequently ^^ + Rr 6^c. =« u. 
^sA^ + Kr&c. (by the fame notation) appeara 
to be the fluxion of ^j'+ -RV &c. (or of 4? + J^^ 
^c.) arifing by fubftituting u for >, making z^ alone 
variable^ and cafting off u\ Whence thb f(^lowing 

General Rule. 

'Take the Jluxhn of the given exprejion (nvhtfeflueta 
is required to be a maximum or minimum) making 
y alone variable ; and^ having divided by y, let the 
quotient be denoted by v^ Then take^ again^ the 
Jluxion of the fame expreffion^ making y alone va^ 
riable^ which Svide hy y^ and thfn this lajl quo- 
^ent lioiU be ssC. 

4L 2 When 
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. W^en ^' is not found in the q(tentityyttcn, Ovrill 
then be «s? >: aad» coniequentlif^ the expreiiion for: 
0,1 equal to nothing alfo. But if j^ be id>fent» then 
vv:iil u = O) and confequently the value of u ss« coi^. 
ftant quantity. It is alfo eafy to comprehend, that„ 
inilead ofyzady^ xand^v nray beoMNiefticceffiycly 
Ydmble. Moreover^ (hotiki the otfe tobe reibhred 
be confined to other reftri^ons» beiides that of the 
ilMxirmm or minimum^ fuch as, having a certain 
number of other fluents, at the fasm. time, equal to 
given quanlities, Aill the fame aaMsthod of folution 
{Bay be applied^ and that with equal advantage^ if 
from the particular expreilions exhibiting aU the 
ieveral conditions, one general expreflkm. compofed 
of them all, with unknown (but deoerminate) coefii- 
0eots» beixnade ufe of. 

.. Jo order to reader this matter quite cleat, let /#, 
B^Ci D, Gfr. be fuppofed to reprefcnt any quantities 
exprcfled in terms of ;c, yi and their fluxions, and 
.let; it be required to determine the reladoaof jrandjr, 
fo.that the fluent of Ax fhall be a maximum^ or m- 
nimumr\9\xtB. the cotemporary fluents ofBk, Cik^Di^ 
(3c. are, all of them, equal to given quantities. . 
. It is evident, in the firft place, that the fl^uent of 
lA^^bBii^ cC*+ dDx, &c. (b, Cy d, 6?r. being 
ainy conftant quantities whatever) muft be a maxi" 
rnurn^ or minimum^ in the propofed ctfcomftance : 
«nd, if the relation of x and y be determined (hy the 
rukjj fo as to ttifwer this iingle condition (under-all 

poffible 
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poffible, values .of b^ c^d^ &c.). k will alfo: appear 
evident^ that fuch relation will likewife anfwer and 
include all the otha- conditions propounded^ Fbr„ 
there being in the general expreffion, thus derived^ as 
many unknown quantities b^ c^ d^ d?r. (to be ddier-' 
mined) as there are equations, by making the fluehts 
6fBx,Ci,Dx,&c. equal to th^ values given itboib 
quantities may be fo affigned, or conceived to be 
fuchy as to anfwer all the conditions of the iaid 
equations. And then, to fee clearly that the fluent 
of the firft expreffion^ A x, cannot be greater than 
arifes/rom hence (other things remaining the fame) 
let there be fuppofed fome other different relation of 
X and y, whereby the conditions of all tiie^othel^ 
fluents of Bx, Cx, Dx, &c. can be ful£Ued ; and 
let, if pojjible^ this new relation give a greater fluent 
of yf X than the relation above affigned; Tiien^ ^be- 
caufcrihe fluents bB\ cCi, dDx, &c^ are ffveis, 
and the fame in both cafes, it follows, according tb 
this fuppoiition, that this new relation muft give a 
greater fluent oi Ai^ bBx^ cQx^ dD^^. 
(under all poflible^ values of b^c^ 4 ^^•)'* than the 
former relatbn gives : wbicb is impojfible 3 becaufe 
(whatever yalues are afligned to by c, d^ &c.) tbat 
fluent will) it is demonftrated, be the greateft pof* 
Able, when the relation of x andy is that above de^ 
terminod, by the General Rule. 

To exemplify, now^ by a particular cafe^ thcf me- 
thod of operation above pointed outj iet there bf 
^^ propofed 
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tpfopofed die flaxkxiary quantity ^J^ ; wherein 

llie relation of x and y is fo required, that the 
fluent, correfponding to given values of x and y^ 
ihall be a maximum^ or minimum. Here, by takii^ 
the fluxion, making y alone variable (according to tbt 

tMli) and dividmg by ^, we (hall ha>^e ^ "^^^ili 

2= V. And, by taking the fluxion a fecond time, 
inaking y alone variable, and dividing by /, will be 

had > j.^^ -^ s u Now from die^ equations ta 
tfxterminate u, let the latter be divided by the former ; 

ib ihftll — ^ a: - 1 and therefore 0y SB w (a being t 

py u 

I 

iconftant cpantity). From whence y^y *= rj ^ 

« 
Jyr f-t ^ and conlequently \j x y ^ =ai -i x 

V— X xlh^. 

/— » — I 

Let thi*e be now propoffd the two fluxkms x^yr^ 

:mid ^y^^, the fluent of the former being rAjuircd 

to be a maximum y or minimum ^ and tKit of flie 

ktter, at the fame time, equal to a given quahdty* 

Then the latter, with the general cocflicicnt i pre- 

fbced, being joined to the former, we (hall here ^ve 

*■>"*+ ^x^fy* From whence, by procccdfaig as 

before^ ix^f^sv, and mx^jr^x^ gbx^yf^'y tss^i. 

Ftook 
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From' the former of which cquattous, by talLlag t&o: 
fluxions on both fides, will be had pbxf^^y^x -j- 
qkcff-'f (= t;)> =c mx'y'^'x 4- qbxff-^y. Whence 
pbx^^y^ ^ «?^jr-«; and therefwe pby^'^'^^ = 
mx'^'^K And in the fame manner proper equa«» 
tbns, to expreis the relation of at and 7, may be dec- 
eived, in any other cafe, and under any number of 
limitations- 



LXXXVI. Ohfervationi an the Alga Marina 
ktifolia ; The Sea Aiga vokb broad Leav^t^ 
Bji John Andrew Peyffoncl, M.D. F:R.Si 
Uranfiated from the French. 

fteftd April i3'T TAVING caft anchor atVerdbn, t£c 
*^^ " XrX ro^^ ^' ^^ entrance of the river of" 
Bourdeaux, I was fifhing with a kind of drag-net 
upon a bank of land, which was very fine and 
muddy. We colleded a number of fea-plants^ and* 
among them the great broad-leaved Alga, which £ 
did not know : and as- the root or pedide of ^this^ 
plant appeared to be very particuUr, I obferved it 
with attentioQ*. The following is its defcriptioo^ 
and the detail of my ob&rvations. 

From a pedicle,, which is fomedmes flat, an4^ 
ibmetimes round (for they vary in thefe plants, and^ 
might be about three lines in aiameter, and an indv 
h^if of a blackifh colour, and coriaceous fubftance^ 
approaching to the nature of the bodies^of lithophyta)^v 

afinglV 



t 63* ] 

4 finde flat leaf arifes^ about ah inch or an inch and 
half DToad, thick in its middle to about three lines, 
ending at the (ides in a kind of edge, like a two- 
edged fabre, almoil like the common AIga» formed 
of longitudinal fibres interlaced with other very deU- 
cates ones, and the whole filled with a thick juicej^ 
fike the parenchyma of fucculent plants, fuch as the 
Sedum, Aloes, and the like, of a clear ycUowifli 
green, and tranfparent. This firft leaf is alwaivs 
iingle, and ferves inftead of a trunk or ftem to tne 
whole plant. 

When it rifes to about a foot high,^ more or leis, 
if throws out at the fides other leaves* fbrmcd of a 
continuation of the longitudinal fibres; and theie 
feScond leaves are of the ^me thicknefs and fubftance 
with the firft : they are two or three feet long, and 
the whole plant is nve or fix, or more (for one can 
hardly tell the length) ;^ and is not capable of fup- 
portifig itfelf, but is fuftained by the wength of the 
waterdj in which it floats. 

The fiibftance of the plant is not fo folid as that 
of the common Alga, which is capable of drying as 
it fades, and of being kept : whereas the leaves of 
this great Alga (brink and wither in the air, become 
of a blackifh colour, and very fi-iable, or indeed foon 
foil into tJtttrifadion. I never obferved, that they 
bore any fruit : perhaps this was not the feafon. 

But what we find particular in this plant is its root 
or foot : Firft, this pedicle extends in ribs, like what 
we call die thighs of certain trees : thefe thishs are 
in right lines : perhaps they run in the fame duedion 
or fituation, that is, placed north and fouth, or eaft 
and weft j but this I could not obferve. They afc ' 

about 
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iUxfat diree or four' lines high towards ^tfio podidtci; 
tod, ending, are 16ft. They flouriih and fpread at 
the bottom, forming an elliptical bladder, like an 
t^y flattened above and below, and rounded at ttie 
fides, being intirelv empty : it is rough without, and 
very finooth withm. This egg, or oval bladder, is 
endly round at the ends of the great diameter, hm 
vanes « little in the kfder diameter, and forms it*^ 
felf Hbe the body of a fiddle. The dnder part is a 
little flattened; and there is a holc^ which is very 
confiderable, in the center of the two diameters* 
This bole is about an inch wide, and is quit« rouod : 
it gives paflage to the root, or pivot, which I ihaU 
by and by mentioD : the edges appear to turn a little 
inward : and it is bv this lx>le that the egg Sds with 
ica^waler. The whole fubftance of itiisMadder . or 
egg is of a coriaceous matter, fimi and traniparent^ 
and oTackar green; lior cao thare W Imy fibres, 
eitiicr longitudinal, or tiaofveric, observed upon il. 

The vaiilt at the top, furmounted by the thig^, is 
as It were granulated ; but at the rofOndiBg of tiie 
e^ k pcodttces a kiod of mammay or little elevations, 
very4soimd and cyfiadidca), intirdy full; of thelame 
Battts and fiibftance with die ^^. 

In examining the under part of the egg, vire £ofanA 
a iboond irahk of lihe& mameUa^ fomewliat longer 
than the firft^ and at equal ^iftances fi'om oQe an- 
other, in uciix:u]ar line ; then a third yet longer; 
then A fi^urdi^ which at the eactremtties were bmtir^ 
catcd f jqd at lift a £f& rank, which divided inta 
tfmc^ attd foDoetimes into five, branches : thefe laft, 
placed round the hole, wet^. wreathed mwacds^ and 
feveral were joined together, and only formed a fmali 

yoL,5o, 4M body; 
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body; and in wreathing themfelves thus they clofe 
and embrace the pivot mentioned below; None of 
thefe mnmellee have any apparent opening: their 
fubftancc is compa<5t, of the fame nature with the 
bladder or egg, that produces them. 

Below the trunk and thighs the plant protrudes a 
pivot, of a like fubftance with that of the bladder. 
This pivot, which is large at its origin^ proceeding 
thus from the trunk and thighs, £brms fomething like 
the knot of the fea-tree : it defcends perpendicularly 
to the trunk, dimioifhing as it lengthens, and as it 
grows rounds and then divides into a number of 
mamella^ branched and wreathed mwards fo firmly, 
as not to be retraced ; of a coriaceous^ nature, black- 
ifb, forming a bunch Hke what. we call the Rofe 
of Jericho. I cannot recollect the name of this plant 
or flower. 

This bunch, or wreathed rofe, inclofes a heap of 
eravel, as if petrified or hardened,^ and ends upon a 
tevol with the hole of the egg, exaddy as high as the 
lafl rank of mamellay which wreadi upon^ embrace, 
aod fuftain it, leaving always an emptv fpace to let 
the fea- water pafs in, which flioold fill the iiifidf of 
the egg or bladder, and even to let in litrie fiflies^fttid 
fliells. . : ' • ' 

I wias farprifed to find in one little living ttmlclcs^ 
as they always are attached to fome iolid body fay 
their beards. Now by what means could they eitfier 
Into fliis egg? I conjetShired, that they had their be- 
ginning there, by die femin^ matter of nm&kt-car^ 
ried m by the fea* water. I tdfo found ibme finall 
ftar-fifli, whofc rays niighl be about four oi( five 
lines long. 

If 



f - If my ftay here had beea lotiger, I had conl;Inue4 
fiiy obfervations ; and perhaps (houid have made fomo 
d^Ddveries. It beknigs to the acaidemicians of Bour-^ 
deaux to pu(h thefe obfervations further, if they 
thiii]^j)^open 

From the Entrance of the PpvUnnpl 

• rivcrorBourdeaux, the rcyiionci. 

4th ofAugnfty 1756. 



LXXXVII. Jn Account of the diflillingPFa- 
ter frejb from Sea-water by IVocS-apes. 

''' By Capt. William Chapman : In a Letter 
to John Fothergill, M. D. 

Whitby, loth 2d mo. Feb. 1758, 
Read April 13. / I AHY kind acceptance of my laft 
*^^ ' X emboldens me to inform thee, 
how, on my return from a voyage to the north part 
of Ruilia, I procured a fufficient quantity of frefh 
water from fea- water, without taking with me either 
inflruments or ingredients exprefsly for the purpofe. 

Some time in September laft, when I haa been 
ten days at fea, by an accident (off the*^ north cape of 
Finland) we loft the greateft part of our water. We 
haAz hard gale of wind at fouth-weft, which conti- 
nued three v^eeks, and drove us into yyXzi. During 
this time I was very uneafy, as knowing if Our 
paftage (hould hold out long, we niuft be reduced to 
great ftraits ; for we had no rains, but frequent fogs, 
which yielded water in very fmall qiiantities. I now 

4M 2 blamed 
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blamed my£elf for not having a ftill afoog; ^ish. txte . 
(as I had often thought no fi)ip (hould l)e^^ithou£ 
one)« But it was now too late i and there wu a.06- 
ceifity (o contrive fome means for our pre(ervaitipn» 

I was riot a ftrangcr to Appleby ^s methpd.:^ X.had 
alfo a pamphlet wrote by Dr. Butler^ intitoled, ^n 
eaf^ Method of procuring offrefii Wdier at Sea. 
And I imagined, that foap might fupply the place 
of capital lees, mentioneci by him, I how fet my- 
felf a^ work, to contrive a dill ; and ordered an old 
pitch-pot, that held about ten quarts^ to be made 
clean ; my carpenter, by my dired):ions fitted to it a 
cover of fir deal, about two inches diick, very clofe ; 
ib that it was eafily made tight by luting it with 
pafte. We had a hole thro^ die cover, m which 
was fixed a wooden pipe nearly perpendicular. This 
I call the ftill*head : it was bored with an ai^re of 
] i inch diameter, to within three inches of the top 
or extremity, where it was left foltd.^ We made a 
hole iin this> towards the upper part of^s cavity (with 
a proper angle) to receive a long woodbi pipe> which 
we fixed therein, to defcend to the tub in which the 
worm (bould be placed. Here agam I was .at a lofit; 
for we had no lead pipe, nor any fheet-lead, on 
board. I thought, if I could contrive a ftrait pipe to 
go thro* a large caik of cold water, it nuight amwer 
the end -of a worm. We then cu( a pewter difh^ 
and mode a pipe- two feet long; and at mrep or four 
trials (for we did not let a litde dIfi:ouragfl m) wa 
made it ^ite tighf« We bored a hole tbro* a cafk^ 
with a proper defcent, in which we fixed the pewter 
ipe, ands-made both holes in the cafk tight» and 
lied it i^th iea-v^er^. the pip(e ftuck without th* 
\\ . : calk 



caflt Hf^i/et thdies on each £[de. Havuig now'^^ot my* 
aflparatiSft in readineTs, I put kvfn quarts of fea- 
water, and an ounce of foap, into my pot^ and fet 
It on the fire. The cover was kept from rifing by a 
frtfpc/f wood to the bow. W? fixed on the htad, 
andintt^il tb* !oi^ wooden pipe abovc-mcntfoned, 
wiikdi wtis>^ide enough to receive the end of the 
pewter one into its cavity. We eafily made the joint 
tight. 

I need ik>t tell Aee with what anxiety I waited 
forfocCeft: but I was foon relieved; for, as foon 
aslh* pot boiled, the water began to mnj and in 
twenty-eight minutes t got a quart of ^efh waten I 
tried it with an hydrometer I had on board, and 
found it as light as river-water i but it had a rank 
oily tafte, which I imagine was gven it by the foap. 
This tafle diminiihed confiderably in two or three 
days, but not fo much as to make it quite palateable. 
Our (heep and fowls drank this water very grefcdily 
without any ill cfFeQs. We conilantly kept ourftHl 
at work, and got a gallon of water every two houfd $ 
which, if there had been a necefSty to rdrinlk it, 
would have been fufficient for our (hip's crew. 

I how thought of trying to get water more palate- 
able; and often perufed the pamphlet above-men^ 
tioned^ efpecially the quotation from Sir R. Hawkins's 
voyage, who *• witli four billets diftilled a hogfliead 
•* of water wholibme and nourifliing." . I condoded 
he had delivered this account under a veil, left his 
method (hould be difcovered : for it is plain» that 
by four billets he could not mean the fuel» as they 
would fcarce warm 2l hogfliead of water. WhM| 
niminatinjg OQ this^ it came into my head, diat he 

' burnt 



burnt hU four billets to afbes, and with the nuxture 
of thofe aflies with fca- water he diftilled ^ hogfhead 
of frefli water wholfome and nouri/hing> Fl^afed 
with this difcovery, I cut a billet fn|all, aad burnt it 
to afhes > and after cleaning my pot, J. putjnto it a 
ibopnful of thofe afhes, with the ufual quanti^ of 
iea-water. The refult anfwered my expe^tiobs: 
the water came off bright and tranfparent, with an 
agreeable pungent tafte, which at firft I thought was 
occafioned by the afhes, but afterw^ds was convinced 
it received it from the refin or turpentine in the pot, 
or pipes annexed to it. I was now relieved from my 
fears of being diftrefled thro' want of water; yet 
thought, it neceflary to advife my people not to be 
too free in the ufe of this, whilft we had »ny of our 
old ftock remaining; and told thepi, I would make 
the experiment firft, myfelf i which I did, by drink- 
ing a few glaffes every day without any ill efle& 
whatever. .This water was equally light with the 
other, and latliered very well with foap. Wc had 
expended oiir old (lock of water before we reached 
England i but h<^ referved a good quantity of that 
X^hkli w6 "diftllledf After my arrival at Shields, I in^ 
yited feveral of my acquaintance on board to tafte the 
water : they drank feveral glaffes, and thought k no- 
thing inferior to fpring- water. I made them a bowl 
of punch of it, which was highly commended. 

I have not the convenience of a ftill here, or (hould 
have repeated the experiment for the convidion of 
fome of my friends : for as to myfelf, I am firmly 
perfuaded, that wood^a(hes mixed with fea- water 
will yield, when diftilled, as good frefti water as can 
be wUhe^for. And I think, if every ihij> bound a 

long 
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long voyage was to take a fmall ftill with Dr. Hales's 
improvements, they' neiecf never want firelh w^teir. 
Wood-afhcs may cafily be made, whilft ther^ is any 
wood in the (hip ; and the extraordinary expence of 
fuel will be trinihg, if they contrive fo that the ftill 
jmay ftand on the fire along with the Ibip*s boiler. 

I fhall think myfelf fufficiently recoippenicd, if 
any hitit:s here may tend to the relief of my brother 
failors from the difmal extremity of want of water ; 
ah extremity too little regarded by thofe, who have 
never experienced it. 

P.S. During my paflage from Ruflia we very 
rarely had any aurora iorealis y and thof^. few 
we faw were faint, and of fhort continuance : 
at which I was much furprifed ; for about', ^n 
years ago, being in a high north latitude^ we h^d 
very beautiful ones almoft every night in the 
month of September ;- which exceeded, any I 
have feen defdrit>ed in tht Piiilo/bpbicalTranf^ 
aSiionSy or Memoires de tjicademie Royale. 

Wmt ChapjnanV 
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LX^XVfil. OhfmHttieEdliffifLmHsfaaa 
Matriti /» P'.Jfoaimte Wendlihgen^ Sbc/V- 
/^/j Jefu,' tnRegdli Obfervatgrio ColUgii 
Imperials ^ufidMt Stde/afis^ Dk 30 JuHi 

^Ubet »kftrhjath Bit inJiHuta fitif, Jan^ inierc 
je^o dcuktm inter' tentmque ocularem vtir} clari\ 
ceerulei^ plants ac bene terfi^ fragmento. Hof ^ 
Jjirvatipnes mtantur bac v<fce cerul. %tlefcopium^ 
jpr» uf^Jumy <y?Or(^omimin trium pedum Angli- 
canoruffl, omnine-praelarttm. 

Communicated by Matthew Maty, M. D. FJR. S. 
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Ohfervaifo Ectip)i$ Sjunaf'it^ faSla n^ hdhi; eodem 
modo^ hdem hco^ Hfdmpie injlrumentis Di( 24 
Januari Anm 1 7f 8. 

jih bora f* u/fui adjinem ohfervatimh tantum tm^ 
movebiOur imfragriata pturimum vaporibus atb^ 
mof^harut ut Majuna iUuminata porli^ f rater 
morem lundukre videretur. Flabat boreas^ indi^ 
tante tbermometro Reaumuriam. i. grMdem^tnfra 
aqua c^ngelationem^ 
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In fine oGelum ferenum, fie athmofphietti qtiiJita. 
REFLEXIO. 
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NotabiGs appulfus umbra terreftrls ad iaculas 
maculaique lunares differentia) dum partim vitrOiC^ 
lore ca^ruleo tindp, partim abfque eo, obfervationes 
inftituuntur, invents a D^ de fiarros» & tuia vsk^ 
fervatorio Parifino turn alibi fsepius confirmata, ad me 
dupliceiQ^ hanp \uxx» edipfim) ea qua vdl licttit^ctP* 
cumfpeiQuooe^ inditu^dam) determinavit, fpe fretus 1 
me pha^QomCfu bvyiis cau£is, ii noa vcras^ vscitflti 
f%ltem proximaS) iavjenturum ; unde in tempore de 
f itriiB pUnis bene ter$s, diametri media? Unei^t, |>af«* 
tim colore caeruleo plaro» partim flavo tin<^is nciihi 
provideram, ^|s tamien ultimis uti non licuilj^blai- 
miam Umbrae ^penunkbrasqi^e confuiionem. 

Interje(^ opulumjinter, lenteoKiue ocularomiiVitri 
caerulei: fragmentO) fequentia obfervavi* i. Umbra 
terreftris in immerfione citrus, macolagn ant: D^^laln 
lunarem attigit, &;;in emerfione tardius deferuit. 



.,f^ , l^jise, alioquiiVK)t$ibAden^ ocujlttm; fiiaviQ^ ^^^n^- 
f^ixiiC. .^. ^LimitM yinjbne: perfcde CermiimlMQCur 
excepca fecunda c€$pS^ in qua (flanfee borea) ab bora 
^^VUQQa iliuauoata lo^ . 

\^ $upj;)ofitbJbis^ j^^ 

niri, de qua vix dubio locos, fiquentia mtiiU;- li^Qge 
denfior di&a athmofphasra nierit, major radiorum 
pQrtio ab hac in immerfam 4iiiibrs-feerrci^ luns 
portionem, limitibus faltem proximam, refledetur, 
eqfquercddet dubios, qaod qui4^:5^ 
at)rque adminiculo per nudiim teK^pium obife^ 
Safthuitor, fecu^ rero dum ociflomihter, lentemque 
ocularem, vitrum cseruleo colore tindum inteijici- 
tur. Addito fecupdq, ac tertio phaeoomeno, nempe 
per vitrum csruleum lumen multum apparere fua- 
Viirs, nifertur, ii color caeraleus illfilck^ad mitjgaiKlain 
t^tbj^ere earn lunae^ illuminataepottidMiii; qiia^'ejctra 
omnem umbram confpicitiijri quatotoiMgisr Ibfikit^ 
ad toilendam omnem claritatem, quae ab athmo- 
fphaera lunari in hoc corpus refle£lituf ? & tcce tibi 
iecundam illationem, niempelimitM umbrae facflius 
dfetermH^ari. 3. Diametnim uno^MV^ mi^oiienl ndtri 
4^re, & vel ideo imnierikNnes imaeuk^aa&Oaiit 'Iki 
cularum lunarium citios^ emerfionds verotiRliiife fue^ 
oojere debere 1 quae quidem* omnifi cum*<)bf(i«iitioai^ 
bus congruunt. . > i , . , , ;. 

Dixi in prima ittatione^ refle^i* aliquamilttnimis 
portionem a lunas athmofphaera in ip&m ediipCatam: 
Corporis hujus portionem^ non fecus» ac. in globo 
hoc tenaqeuo accidir, qui poft folis occaAim^ dUqm 
adhuc tempore iliumin^tur, Haec lucis teflexio tanfed 
esk major^ quaoto a^ivxiarpha^^fuedt denfiw, & 



^a2» raj^poneriB Sicmiti hmt fat iAtik deiii fheeiptt'tSs 
aquafem, ftiftttor, diffliieMiahl tempiom appdUin 
innbra tion ki oduii eclipfi tuhari pofle die aeqtndem, 
i^iod denram convenire Ykktoi: daplici mese ob&rvflp^ 
tioni) itt «T aftootatu teitfp9#ttm difierentiis liqott. 
Hoo^ meiii'(eft''iciR:a '^MopoDHua phaenombion opK 
'jJMdiiratKS---- ■•'■•' '',"'• ■■-■"•■■' 



LXXXIX: Obfervdtidrts upon dpghtEfrrfb^ 
qudhi iho very particfilarf^ ,, iviiju;^ uuvf 
lead to the Knowlege of the Caufe §f great 
and violent onesy tbirt ravage whole Coun-^ 
triesy and &OettUm Cities. J^ Tohh A^^ 
dri^ Peyl&nel, J^J^.Zt^l ^TkS^^ 
kued from the Vkqx^ ■. t ;> .« 

UfA Apol. to. y Went to make my bbfervations Tspoi» 
'"•• X thcnatwalliiftoryof^thc ibi; to4 
when I arrived at a place catted the G^Atfdrbnr^oif 
Lance Camibe^ near Lanoebeftrandi a part of -mt 
ifland cf Grande Terre Gnadaioupe, in which phk«f 
die coaft rims nortb^eaft and /e»th--w€ft,- the i^ 
being much agitated that day flowed from the bortfa*-^ 
wdt There the caaft ia fiirmfhed with hoHow 
Mcks» and vauln underneath^ with chinka atid cre^ 
vicea: and the iea, paihed intd thtfrdfee^ caVerhs 
by llie force and agitation of the waves, cbmprefle» 
the dr, which, recoverbg its fpring, fordes the wa^ 
ier back iiv the Ibrm of t& Dloft ma^ficeht foan^ 

tains^ 
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t&os^ ^wliich ottfet ^lod ]ie^ again ^Unt^emry gMtt 
pcttffiorc;; :Th28 :pbcencMiieiicm is comoion to maoy 
places in thk iiland. The explanation of itis^afy^ 
bot.the ibUowing is what I particularly obfervcd^ * 
iLAa I iwalkcd^ within aboitf iorty paces from the 
lumk of the iea^ where die waves birokei 1 perceivedf, 
in one place, the plants were much a^taced by feone 
caufe, that was not yet apparent* I drew near, and 
difcovered a hok about fix feet deep^ and half a 
foot diameter ; and flopping to confider it, I per-> 
ceived the earth tremble under. snv feet. This in* 
creaied my attention ; and I heard a dull kind of 
noife underground, like that which precedes cocn- 
men* earthquakes ; which I have obterred many a 
timcw . b; waff followed by a qoiwring of the earth ; 
and aiter this a wind iiTued out of ^e hole^ which 
agitated: the plants round about, I watched to fee 
whether the miotion extended to any diftance ; but 
was ^enfible it did not reach abdve three tx four 
pacts from the hole, and that no motion was per^ 
cehitd Arthcr off^ ^ 

rri^ildier/.obiervod, diat thU phasnomenon never 
hi^ipeDKtiU after the ferenth wave rolls in; Ibr.it iv 
a>leixiim0h thing in this country to fiiidiiie>fiac<p4 
pear ^falnopforxibme lime, and then tofproduco fevcB 
Vri^esqngyrbich' break upon the ooaft one afODr Vb4 
etherd:tha'iirft tsnot.very confiderabte; the fecoad 
isRiibmewhEtt^ i^^ and thus they igo on>)iisu 

HDO^fin^Tto Jtw inmnth, after which the &a grofvs 
icdmrii^rijoandfretik-es. . This, phsnomencm of the 
&ireb:waves is obferved by, navigators with great at« 
tintioii, cfpepally at low water, in order to be the 
iBtter>idalest0 go ki^oricome. out at:th&:Tery time 
:r.ii: that 
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titeiihe fea^grows qnieti Tbde fefcn. wattti {mx3t£k 
fively fill the caverns, wludumrealLaloflg theDCoo&f 
andr when the &vemh oomes to openiitfeif, the air 
at the bottom t^ die caverns being: greatly com^ 
pte&df v&cdby its ebifticicy^ and immttdiatBly made 
tkoie fouatains^ «id ]gafhings'I have mentkoied ; aiid^ 
the waters continuing in the caxrerins,. up tDcthoivery^ 
place of, the hole, began to produce that dull noiie^ 
eauied theiemotton or earthquake, and finished wldi^ 
the violent wind forced up thro' the hole^ after 
which i£he water retired into the fea; and hiving no- 
further impelling caofe^ on account of the waves^ 
rendered every thing quiet again. ^ * i»> • 

' r^bferved, that this pha^nooienonkappaied at aqi 
lixBited time, but according to the appfoadi ofvthe 
waves, being ftrongly put in motion after the fe* 
ventb. lrem<nihed near half an how to obfovttitj 
and neaiiy^ fblloT^d the courfe of die etfvemfoita^ 
entrance, dtreded by the difpofitioii of the/C0GiA.t . i 
made my tiegroes go ddwn where the water 'broke (: 
for they doubted the report of the gteatnefs.of thde 
caverns ; and when, the fea was calm one <t^ diim 
ventured in, but* returned ^ery quickly;, dr ke^nnid 
have perished. Therefore I conclude^ that thefe 
imall earthquakes round the heit,. about foity |)ac<» 
from the wave, wereonly caufed by the compreflbd 
aiftin fome great vault about this placev aad^ tAat by 
its force was driven up the hole that appeared: that 
dris air in the ^avtms^ oempre£kd to a oortaia dof > 
gree, firft caufod the dikl noi&, by the rolHi^cf the 
waters^ which, u&ittd in the casicrn |. then ading 
more Violently,, caufed the itnall ^eardiquake, which 
ceafed when the wind pafied^om of die hole,. and< 
4 that 
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4hk ob fti Mtvtdf tnd gM€ bbertjr to tat nt^ 
wi$.ooiitMfied and oompicfflocL 

fiodi are the obfecvitioiis I have madei fiwn 
which the Jeamed, who are endeavouriiig to find the 
caufe of eaiidiqiiakes» finoe that dftadial ooc» which 
deftfcjped the cirr of UflboOt tmy make foch coo- 
dofioot as thqr wall tfaiDk praper. 



XC A Caiakgue of tit Fifty Plants from 
Cbelfea Gafxien, frefettttd to tbt Kojal 
Society fy the worftdpfid Cmpofff ofAfo^ 
tbecforUsy for the Tear I757> pttrjuant to 
\tbo Di r oaio m of Sir Hans Sloan^ Bmvnet, 
NUd. Reg» 9f Soc. Reg, nuper ^uefes^ ty 
John Wilmcr, M. Z>. clariff, Soeietatis 
Pharmaceta, Lend. Sociusy Hort, Chelfean. 
PretfeSus Cf Pr^gkaor Botamc. 

iMiAfiiiMki i7«'i \ LUum fylveftie liliibliom. 

•**•• J /\C.B.P.74. 

Alihim urfin. bifolium vemum fylvatk. J. B. 
2. ^65, 
if^t Anacampferos flavo flore Amman. Rudi. 5^6. 
1753 Aochnfii ftrigo^, fdiis iiocaribos dentads, pe^ - 
diceilis bradea minoribus, caljrdbua 6v!Sa- 
feria inflads. Lefl. Linn. Sp. Plant 1 jj. 
I7<f4 Afplenium five Cetorach. J. u. 3. 74^. Q£Be. 
121. 

'7ff 



IMS Bi4#l.^)raf obkin^yq^aa)^ ibmiiiihpr 
'^ radu d>rdlk noQ 4oddtia eoom^ 
Icon. V-*- -- .- 

1757 CeraAis pumila Canadenfi^ .obltigi|p angufto 

17^ Cemcx^u8 Ama«i.rA6^ 

Upf. 281. * ^^ ^^* 

i759.CoiiiLufiore Iviteot; radiato. ToaNi;'4J^;r ;c^ 
:: . fittphthalmiifxiCotute folio C.B;^r 13^. "• 
1760 Cracca ininQg.ilwi^^ynua.fi yiiiai >ewn fili*^ 

. laiQK«eiiofo,.ca{i{uiis* tcttocylanbw^ coroHit 
^; , fiibnudls^ Flor* ijao^ 3,6b. ♦ j "< ; ; * 
^761^ G^bokis cai^dfavsi fubg^^ >CBiiIe ramofo 
patub, iibli» liHAtiburadiiiis^ J^^ 
.fijEdkiiCjOtef^ 

angoftiodbus et atnitkiqiMflii CMi^. "^$0^1 
t^6^ '^Dux^k^^oribus rfcfGIifeiUy ;rpatlqiciiiax|Q9f. 
^ ' '• BatnerCUnoniai tabJi. :' :,-: 

1764 Ci^icfras foliis imbricalxs iroiMlftM^ ancipiti- 
bus/ yiiiii9^£lMt^iix3gL *: ^i^y^ ^ 
Cuprefliis nana JMferiana fhidu casraleo parvo. 

Vluk.hfsainu£L.6xj . ^.\ ..ys.jt<^^^t 

i^f CyclaMien HedbBTSBfoiia Gi& P/joS^ffict Mfo. 

I7i$6 Diofma foliis lineari4anceolafta, fubtusicon- 

vdds^ bifiuiaih imbricatis. Liim. Sp. Plant. 

1767 Euonymoides Canadeiifis Saram. yiBoeih^ Ind. 

Alt. 237. ,;. .,1 .. I 

1768 Filipendula foliis tcrnatis Hort Cliffi ipi, 
J76P Filipendula V^aris,. an tMoioa JPliadf C. B*, 

163. OfEc. ip7. 
Vol. 50. 4 O 1770 
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1770 Hcliotropimn foliis ovato-lanceolatis^ foicii 

plurimis confertis, caule frudcofo. Miner's 
Icons. 

177 1 Hieracium fhidcofum latifblium fairfutum C; 

B.P. 129. 

1772 Hyofeyamus nibcllo flore. C. B. P. i65r. 
Hyofcjamus Syriacus. Cam. Icon.2i« J. B. 3;.. 

628. 

1773 Hypericueii floribus monogynts ftamioibus co4> 

cdla lohgioribus, calycibos colorads caule* 
fruticofo. . Miller's Icons. 

1774 HyDericum floribus trigynis/ caljrcibus acutis^ 

ftaoiinibus corolht brevioribas» cault fnutii- 
cole. Linn. Hort. Qiff, 380. AfiUer's Icons.. 

1775 Iris coroUis barbatis, germinibus trigonis, fo- 

liis enfifbrmibus kmgiilimis, caule foliis. I0n^ 
gfore biftoroi Miller's Icons* 

1776 Ifatis fativa^ five latifolia. C. BL B; ijUf, 
Glaftum' fadvum. J. B. 211 909. 

»777 cjuniperus Vulgaris frudco(a €^.48^8. Off.zfis, 

1778 Ixia foliis gladdolads linearibus caule l>ulbifero^ 

Miller's Icons.. 

1779 Ixia foliis gladiolads glabris, £oribus anymlxK 

iis terminalibus.. Millet's Icons. 

1780 Larix C. 6.493. OS&citKiS^,. 

178 1. Liaferpiuumi foliis amplioribuSy. femine cnipa 
Toum. 524.. 

1782 Linum calycibus capfulifque obtufis. Sibirians 

Flax. Miller's Icons. 

1783 Lirbdendrum. Hort. ClifF. 22J. 
Tulipifera arbor Virginiana. Hort. Lugd. Bat 

612. 

1784 Oenandie Apii folio C. B, ?• i67u. 

i78f 



1785 Paflerina foliis lincaribus. Hort. CliiF. 146. 

Sp. I. ; 

1781S )?latanus Orientalis verus. Park. 1417. 
17187 Platantis t)fccrdentaH8 axit Virginienfis. Park. 

1788^ Platanus Orientalis Accris folio. T.Cor. 41. 
1789 Prcnanthes foliis integris fcrratis fpabris, radicc 
; ^ rcp^ntCjflorepurpureocaeruleo. Mill Did. 

I'^pO Ikiib, j^ivdbris linifc^ia ; Hifpanica Bpccon. 
'^ ^- Barte!Icomii&6H,'Muf.p.sJ.82.tab.>3. 
17PI Saxifraga mufcofa; trifido folio. ,Tourn. . 
1792 Scabiofa Virg» Pafloris folio. C. B. P. 270. 
. . Scabiofa latifotift peregrimuTaWo.^: 
> 479J Ti¥Jiftiwi?ii»Wifiy fiBqfjavM!g!^^Qfa ?iu( ftriata, 

cap. 336. c. 

17^ Thafidmiki xm^sjionihriatum. C.B. P. 336. 

17 ^S Thalidlnim Canadenfe majus caulibus viri- 

dailtibus. Boerimic '^ ^ 
i%7^ Thali£lTBm Alpin&mAcpiilegpse foliis. Tourn. 
'\^797 'H^aliftnim ^ndims: Affdiodeli radice magqo 

1796 Thuya ftrobilsB fqiiarFofis fquaibis acuminatis 

reflexis. Hort Upfal. 289. 
: 17-99 Tordylimn Nflirbonenfe miima. Tourn. 320. 
t8oo Trkkx. flort. QifF. 448. After AmericaD. 
- prociimbenS) foHis ladniatis ct hkintiB» 
Moufton. 
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XCI. An Hiflorical Memoir eoneemhg a 
Genus of Plants calle^)^^ 
cheli, Haller, and Linnasus ;. ^tm^ compre- 
hended by Dilleniu« under the Toms Uftiea, 
Coralloidcs, and Lichentndcs : ?iW/xg- 
principally to illtjfrate, ihir.fitfk^ Ufif. 
Commumcated ^. Wip, Vj^gJ^ 
^^ R^ S* '■ ■ *..■"..<•■:'■;' 

^'''•^Natm^mM^lr^ra ptut^mU. p^em imm tot tfh 

getaUUkus. -< ? ? . i '- ^ 



R«d Apr. 27 & rTp H E wbafclclaft of itooflcs were 

od^«viviur$ ofSbotaoyih tbDi^xteeodtiidBliltyti^ 
indeed took fome pains, to riiftingiflfh.<Ao particular 
fpecws^lfeit die andents hfiA msntiimti^^t i^6v- 
garded almoft all the .6^ Modea/faiMjanifts how- 
ever fuppofc^ diat thejr ivorft ImC Htdii (bod^cij^ in 
.gniffial in dietr^applk^ticm 0f the andusaiiiamoa to 
^kttNfk nor is;a mhire.ihv;fuc)a.iattamp(&(|o be won- 
dered at, confidering the too great fioodTenefs^ and 
frequent obfcurity, of their defcriptions. In the dais 
of moiTes, as in many others, the accounts tranf- 
mitted to us are little more than a fcene of uncer- 
tainty and confufion. 

It is to the moderns we are indebted for the dif- 
covery of the far greater number pf the plants of this 

clafs* 
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clafs. In this branch of bot^y our pwn country- 
men Pyfr. Jl»y, Buddie, Dale, Poody, Rbtiver, ^d 
Dr. Morifon. $berardj Richardfop, md othera, hay? 
diftin^ifhed tfxenifelvcs: and aroopgft foreigner^ 
M, Yaillvit^ Sig. Micheli, apd the VjCry eminent Dr. 
Hall^ : i)Ut» b^ond all, ihp late learned and inde- 
fatigable profeffor at O^rfbrd, pr. Pillenius, ha? hcrer 
ia made tb* rapft iinuJ? discoveries and ipapr^ve- 
Xf^pnt^, of Yfhvpk ^k elaborate hiilory wHl' eycfr rcr 
roau:i a ftan'dwg D^^ 

The word K^fBfn qqquvs in Ae writing of Piof- 
corides and Pliny ; and tho* it may be doubt&l, 
there is neverthele^ gopd reafon ^o apprehend, that 
Dioftorides meap^ |:o defcri^ under that name the 
very pjant> or at l?ai^ one of ^e fame genus, tp 
which tb?i con^mcntatorS'^gpeftd to affix his defcrjp- 
tibn. Since tbpp the name has been yariouflyjjfH 
^ed by diflferent author*: on whipK account^Hs 
necpflary to prenaife, Jthat the lichen ^f ke/fatica 
Cffl or Uvftrwort of tIbe,,ihops» does jjot fall under 
tKs generifi4 *erpi, as it h now formed by th? three 
above-named authors. They comprehend unaer the 
term Lichen^ and Ditlenios under thofe :0f Ufiiea^ 
CoralhUeSy and LichenouliSy die h^iry tr«^mc^ or 
ufnea of the (hops j the mu/ius pubnmi^s^ &ee- 
lung^ort^ or oaMungs $ the lichen Urrtftrit cim^eus^ 
bir a(h-colouf€d groBiid liverwort \ ^ ^ix^ine- 
mofles^ thecup-moflfes; hprned ipoflcs ; tl^ orcM^ 
or Canary-weed j the mufciys ijhndicus of BaKAodine ; 
and a multi^e of others found upon ttees^ wails» 
.s;oc|cSy ai>d ftones^ In all pait$.f\f the worl^> ap^ V^ 
. njany paii^ thereof in ypr^ <gi;e^t abund^noc! 

Cafp9,rJ^uhloeAn.hisfP/Wjr^ John S^uhine^ and 

our 
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countrymen Gerard and Parkinfon, and their co- 
temporaries, as they wrote before the time that gc- 
nerical charafters in botany Were in ufc, inclucted 
thefe lichens among the other herbaceous moffes, 
under the general name of nwfcusi adding tb the 
name in general fome epithet defcriptive of its fbrmj 
place of. growth, or fuppofed virtue. 

Mr. Ray, both in liis Hiftotj of Plants, and in 
the Supplement, as he was uiually averfe to the 
forming of new names, has interiperfcd them among 
other mdUes, under the charadter of mu/ci fterilet 
feu af permit retaining the fynonyms of the two Bau- 
hines, Gerard, and Parkinfon^ to the general fpecies. 

Dr. Morifon fecms to have been the firft, who fc- 
parated them Intirely from the herbaceous mofles ; 
and, from the analogy he Tuppofed they had with the 
fungus tribe, formed them into a genus, under the 
name of mufco^fungus. He enumerates fifty fpedes 
and upwards under this term m the Hijloria Oxom- 
enfis, and has divided diem into five orders, accord* 
ing to their different appearances, as follows : 

1. Mufco^fungi e terra prmninentes^ lations. f. 

2. MufcO'fungi pixidati. ii* 

3. Mufcihfungi cormculati. 26. 

4. Mufco'fungi crufta modo adnafcentes. 37. 

5« Mufcthfungi corticibus arborum dependemUs. f 3. 

Table the 7th of his 15th feftion exhibits feveral 
good figures of fome of thefe lichens. 

Toumefort was the firft, who adapted Ae gcncri- 

cal term lichen to diem 5 but it was in confequenoe 

of his joining them to the lichen of the (hojps. He 

has however excluded the coralline- moUes, and 

7 fbnnt 



f 6S5 J 

forms them into a genus, by the name of coralloides > 
to which he has connedled fome plants, properly of 
the fungus tribe. In this diflindtion he is followed 
by Dr. Boerhaave in his Index alter Plantarum. 

^ Dr. Dillenius firft called them lichenoides^ in the 
catalogue of plants growing about Gieflen, chufing 
to retain the word lichen to the liverwort of the 
ihops. Under this name, however, in thiS' work, he 
does not compcehend the ufnea^ or hairy tree-moileSy 
but refecis theni to- the conferva^ adding, the epithet 
arbor ea to each fpecies, to diflinguifh. them from the 
water kinds» I;Ie enumerates upwards of iixty fpe^ 
cies of lichenoides^ but has applied £bw or no fyno* 
nyms to them.. 

. Under the fame generic term he has introduced 
tiiem into the third edidon of Ra/s Synopfis of 
Britifh Plants, taking in the ufnea^ and recounting 
upwards of ninety fpecies^ all found fpontaneouOy 
growing in England. Many oi thefe are undoubtedly 
oply varieties.. They are in this work very naturally 
divided into feveral orders and fubdivifions, for the 
greater cafe of diftinguifhing them, as follows : 

r r I. CsfilUaa timtm ttAmUfii JtmtiUmtM. 




I ctuiiaUis J^kmiM r fimttilmut mrSg mdnsfetMUbut - i b. SkBJiantigi iw 
I C rioris. 

1 3. Foil it mMg$s likerit «ff C a. SctuelUtii tt tub»cuUtis, 
\, tam MrQe mdMafctntihus X b. Peltat'n, 

M. Vaillant, in the Botanicon Parijienje^ retains^ 
Toumefort's names. Many of thefe lichens, as well 
as other mofTes, are accurately rcprefented in the 
elegant tables, which adorn that work. Dr. Haller . 

tcllsb 
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tells us he learnt to diiUnguilh almoft till thd mbtBik 
folely by the help of thefe tables, fo well are they ex- 
prefled. The lovers of botanic fcience are gready in 
debted to Boerhaave for his publication of that work« 

Micheli, after Toumefort, adopts the term lichen^ 
knd comprehends all the fpecies under it, except ont 
or two, which he calls iicbenoides. This author 
however does not take into this gdbus the liverwort 
of the mterh medica I he defcribes the fpedes of 
that gtnti^ lihder the name of vk^cbaniiit. Near 
twenty tif the plates in his Nbva Piahlarum Genera 
are takeii Up in teprefenting vanottS fpecies of thit 
genus. In this work they are divided into thirty^ 
eight orders or fubdiviiions ; a circumftance very ne- 
tcflary indeed, confidering how greatly he hhs multi- 
plied the number of the fpecies. It is to be regretted, 
that fo indefatigable an author, one whof^ g6nids 
particularly led him to fcrutinitt thb minuter lubjeAl 
of the fcience, fhould have been ib folicitous to in* 
creafe the number of fpecies under all his general 
an error this, which tends to great itonfufionahd^m* 
barafTment, and muft retard me progrefs and real im<^ 
provement of the botanic fcience. 

Dr. HaUer retains Micheli's term, and enumerates 
160 kinds in his Enumeratio Stirpium Hehetia : he 
divides them into feven orders, according to the fol- 
lowing titles : 

1. Licbenes corniculati & piccidati. 

2. Lie bene s c or allot dei. 

3. Licbenesfruticofi alii. 
4* Licbenes pulmonarii. 

f. Licbenes cruftacei /cutis foralibus dmatt\ 

6. Licbenes fcutellis ornati. 

7. Lrcbenes cntfietcei mnfcutatL 

HhtK 
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The extcfifive number of the fpecies, and the diffi* 
culty of diftinguKhing them with a tolerable degree 
of certainty, has deterred Dr. Haller from adding fo 
full and complete a lift of fynonyms to the plants of 
this genus as he has elfewhere done in that fplendid 
work. Plate the 2d exhibits ieveral elegant forts of 
theie lichens. 

Linnasus, and the followers of his method, who 
ieem to have eilablifhed their generical character 
firom Micheli*s difcoveries, retain alfo his generical 
title. Michcli's paflion for the multiplication of fpe- 
cies is no-where more confpicuous than in the plants 
of this genus, which he has moft enormoufly aug- 
mented to the number of 298 fpecies. The Swcdifh 
profeifor cannot be charged with this foible : it is 
one of the excellencies of his writings, that they in- 
culcate the reverfe. He has fo far retrenched this* 
genus, that in his general enumeration of plants he 
recounts only eighty fpecies belonging to it They 
are in this work divided into eight orders, according, 
to the difference of appearance which they form by 
their fades externay little or no regard being had to 
what are ufually called the parts of frui^ification.. 

1. Lichents leproji tuberculati. 5. Licbenes coriacei. 

2. Lie hems leprofifcutellati. 6. Licbenes fcypbiferi. 

3. Lie bene s imbricati. 7. Licbenes fruSliculofii 

4. Licbenes foUacei. 8. Licbenes fitamentojt^ 

Dr. Dilleniu6,,in his mofl elaborate work, intituled,. 
Hijioria Mufcorum^ has divided this Michelian genus- 
into three, under the names of ufnecy coralloideSy and 
lichenoides. Under the word ufnta he comprehends 
the hairy tree-moileSy among which are the ufnea of 

Vol. 50. 4P dife 
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the (hops, and the true ufnea of the Arabians. Of 
thefe he defcribes fixteen fpccics. Under coralloides 
he defcribes thirty-nine fpecies, among which are the 
cup-mofles, and many others, difpofed according to 
the following fcheme : 

Ordo I. Fungiformiay non tuhulofa^ nee ramofa. f . 
Ordo II. Scyphiformtaj tubuhfa^Jimplicia et prolifera. 
Scries i. Scypbis perfeSiioribus. 13. Cup-mofles. 
Series 2. Scypbis imperfeSlis, 20. Horned mofles. 
Ordo III. Ramofa fruticuli fpecie fummitatibus acutis 
multifariam divijis. 
Series i. Species tubulofa, 30. Tubulous coralline 

mofles. 
Series 2. Species foli da. 39. Solid coralline moflfes; 
among which is the orcbel. 

The genus of licbenoides contains 135 fpecies, dif- 
pofed according to the following fcheme : 

Ordo I. Species apljylla mere cruf-^ i. Tuberculofa. 8. 
tacece. 12. Scut ellata. 18. 

[. Gelatinofa tuber culofa et 
fcutellatce. 35. 

OrAoll. Speaesfohofa.i tella.a. loo. "^ 

l3, Aridiores pelt at a et cly* 
\^ peata. 121. 

Thefe plants are not only largely defcribed, and ac- 
companied with the moft perfedt aflfemblage of fyno- 
xiyms; but every fpecies is accurately figured, and 
many of them in various views, and at different ages 
jof their growth; by which this laborious work, not- 
wltbilanding it is converfant upon the minutefl^, and 

con- 
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confequently the moft abftrufe parts of botany, may 
nevertheiefs be juftly efteemed, without any exag- 
geration, one of the m6ft complete works extant of 
the kind. 

Dr. Hill, in his Hiftory of Plants, has difpofcd 
them into five genera, under the following names: 

1. Ufnea^ comprehending the hairy tree-moffes; 

2. Platyfma^ flat-branched tree- mofles, the lungwort, 
and others j 3. Cladonia^ contaming the wchcl and 
coralline-mofles ; 4. Pyxidium, the cup-mofles;^ f. 
Placodiumy the cruftaceous mofles. 

The plants of this extenfive genus are very dif- 
ferent in their form, manner of growing, and gene- 
ral appearance : on which account thofe authors,^ 
who prefcrve them under the fame name, faw the 
propriety and necefliity of arranging them into dif- 
ferent orders and fubdiviflons, that the fpecics might 
be diftinguifhcd with greater facility. Upon the fame 
principle Dr. Dillenius and Dr. Hill have formed 
them into feveral genera. 

So far as the parts of fi unification are diftinguifli- 
able in thefe plants, they appear in difl^erent forms 
upon difierent fpecies : on fome, in the form of tu- 
bercles; on others, in the form of little concave 
difhes, called fcutella ; on others, of oblong flat 
fhields or pelts. All thefe are conceived by Mlcheli 
and Linnaeus to be receptacles of male flowers. The 
female flowers and feeds are fufpefted by the fame 
authors to be difperfed in the form of farina or duft 
upon the fame plants, and in fome inflances on fe- 
parate ones. Dillenius has not dared to determine 
any thing pofitively with regard to the real parts of 
firudification in thefe lichen^^ : time will hereafter, it 
i& to be hoped^ throw more light upon the fubjed:. 

4P ^ la 
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In order td convey a more difttnd): idea of the (b- 
veral plants of this genus, which enter into crcono** 
inical or medical ufes in the various parts of the 
world, we (hall diftribute them into feveral orders, 
according to the cuftom of former writers : and as 
is not confiftent with our plaa to deCcribe each of 
thefe fpecies, we fhall refer to the page of the more 
modern authors, where they may be found. 

I. Lichenes filamentofi. 

Such as conjifi of mere folid JilamenU^ rf a firm 
and f olid but flexible texture^ having the appear^ 
ance of fruSfiflcation in the form ^fcutcll®, or 
flat round bodies growing from the fides or ex^ 
tremities of thefe filaments. 

This order or divifion comprehends the hairy tree- 
moffes, or ufnea of Dillenius and Hill; feveral of 
the fpecies of the fifth order of lichens of Micheli ; 
and the lichenes filamentofi of Linnsus. 

Dr. Dillenius defcribes fixteen fpecies under the 
term ufnea^ feveral of which are found in England^ 
tho' fome of them, as the common ufnea of the ihops, 
but very fparingly, and none of them in any con- 
fiderable plenty. The thick woods in maay other 
parts of Europe, and the reft of the globe, afford them 
in great plenty. They hang from the branches of 
various kinds of trees^ like large tufts of hair, to a 
confiderable length : fome fpecies grow feveral feet 
long. The rocks on the tops of Jiigh mountains 
afford feveral kinds. They are of various colours ; 
Xome whiti(h, afh-coloured, others grey or blackifh, 
jand two or three (pedes have a yellow or orange hue. 

The 
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The commentators in general agreed in making 
the brym of (i) Diofcorides one of thefe hairy trcc^ 
mofies, which they called ufnea. No wonder, there- 
fore, that at the reftoration of letters it became a 
:matter of controverfy, which of them was the ufnea 
of the ancients. Diofcorides recommends his as an 
aftringent 5 and tells us, that '' the heft grew upon 
** the cedar ; but that from whatever tree it was ga- 
** thered, the whiteft and moft fragrant was pre- 
^* ferable to the black." The feveral ufnea would 
undoubtedly in dij9Ferent countries be found upon dif-« 
fercnt trees* In Italy, that of the larch-tree was the 
moft odoriferous ; and on that account Matthiolu^ 
(a) preferred it to all others. That kind, which at 
length obtained a place in the (hops as the ujnea of 
the ancients, was a fpecies commonly found in our 
countries on old oaks and other trees, and is called 
l)y Dillenius (3) ftringy tree-mofs, or ufnea of the 
(hops. Many exceUent virtues have been afcribed to 
it, on a fuppofition of its being the true ufnea ^ but 
it does not appear to have deferved them : and the 
prefent praiSice, at leaft in England, has quite ex- 
punged it, and that perhaps very juftly. 

Dr. Dillenius is evidently of opinion however, that 
this common ufnea^ tho' it obtained a place in the 
ibops as fuch, is not the bryon of Diofcorides and 
Pliny, or the pbafeon of Theophraftus, iince he has 

(i) Lib. i. c. 20. See (his fubjefl largely difcufled in Bodaeus 
;a Stapel Comment, in Theoph. p. 156. et Teq. 

ia) Opera omnia k C. B. edit. 1598. p. 64. 
3) Ufma vulgaris lor is longis implex is Hift, Mufc. p. 56. £1- 
xhen plicatus Lin. Sp. PI. 1 154. Mufcus arhrcus : Ufnea Officin. 
C. B. Rail Syn. IIL p. 64. 

applied 
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applied thefe names from thofc fathers of botany to 
another fpecies, which he calls the beard ufnea (4). 
Nor does cither of thefe fpecies appear to be the true 
ufnea of the Arabians, whatever title they may feenx 
to have to it, either from their colour or fmell. Bel- 
lonius, as he is quoted by Dr. Dillenius, tells us, 
" that the true ufnea^ or bryon^ as he calls it, is fold 
^* at Conftantinople under the name of ujhecb j and 
" tells us we are deceived in believing ours to be 
^ the tnae ufnea.** Dillenius has therefore defcribed 
another fpecies (5), which he received from the Eaft 
Indies, from Madagafcar, and St. Helen's, as the 
Ufnea Arabum. This plant the Indians c^Xfaliaga ^ 
and Camelli affures us, that, while frefli, it has a very 
fragrant muflc-fmelL He adds, that he had himfelf 
experienced what Serapio fays of it ; to2J. that a vi- 
nous infufion of it reflrains fluxes, ftops vomitings 
ftrengthens the ftomacb, and induces fleep. 

The common ufnea of the (hops was faid to be 
the bafis of that fine perfumed powder, which the 
French called corps de cypregris^, and which formerly 
made a great article of trade at Montpdier. Dr. 
Brown hints (6), that the perfumers ufe it frill; but 
he does not add, where. John Bauhine gives us the 
whole procefs (7) for making that power, which was 
vended in great quantities to all parts of France. It 

(4) V/nea barbata lor is tenuibus fibrofis Hift. Mufc. p. 63. Li' 
chen barbatus Lin. Sp. PI. 1155. ^ercus excrementum villofim 
C. B. p. 422. Bauhine took this to be the true TJfnia Arahum. 

( 5 ) JJfnea ceratoides candicans glabra et nUrata Hift. Mufc. p. 7 1 . 
MufcMS arboreus candicans et odorifer Camelli Rail Hift, III. Ap- 
pend, p. 3. 

(6) Civil and Natural Hiftorv of Jamaica, p. 8a 

(7) Hift. Plant. I. par. ii. p. 88. 

Vb 
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is nevcrthclefs true, that other of the lichens had as 
great a ihare in the compofition as the ujhea \ as the 
demand for that powder could not have been an- 
fwered, if the makers had confined themfelves to 
the ufnea alone. It was neceflary too, inafmuch as 
other fpecics are equally well adapted to the fame 
ufes (8). 

This ufnea is abundantly plentiful in tlie woods of 
Lapland ; and Linnaeus (9) relates, that the inhabit- 
ants apply it to their feet, when they are fore and ex- 
coriated with much walking. The benefit they receive 
from it in this cafe is undoubtedly owing to its ftyptic 
quality, which is remarked by Matthiolus, and by 
Mr. Ray (10) from the German Ephemerides. 

The beard ufnea before mentioned, which is a- 
bundantly common upon the trees both in the north- 
ern regions of Europe and America, as well as in the 
eaflern kingdoms, and is defcribed by Mr. Ray as 
hanging to the length of two feet, the filaments of 
which are not thicker than a common thread, and 
of a greeniih white colour, is ufed by the inhabitants 
of Penfylvania to dye an orange colour with. This 
information Dillenius received from Mr. Bart ram. 

The black mane ujhea^ which grows in vaft quan- 
tities in the Lapland woods, in a defedt of the com- 
mon coralline mofs makes part of the fodder, and is 
equally acceptable to the rein- deer iii the winter^ 

time (11). 

- — — — ^— ^— ^^.^— ~ t 

(8) Flor. Lap. p. 341. «. Flor. Succ. Ed. II. p. 416. 

(9) Flor. Lap. p. 348. 

(10) Hift. Plant. 1. p. 115. 

(11) Ufnea juhata nigricans. Dlllen. Hift. Mufc. p. 64. Lichen 
jubatus Lm. Sp. PI. 1 155. Mufcus corallinisfaxatilisfaniculaceus^ 
Rock hair« Rail Svn. III. p. 65. n. j. 

The 
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The long beaded ufnear or oecklace^nioA {12)^ 
CAt^jB ioto the, like ceconomical uies in Virginia, 
whqr? it is very plentiful The inhahitants £nd it ftr 
yery agreeable fodder in the winter feafon to both, 
fheep: .and cows (13). 

The Norwegians appropriate one of thefe ufnea to» 
a fingular uie. Pontoppidan tells us (14), ^^ they 
^ have a^ certain kind of yellow mefs hanging oa 
,^ the branches of trees of the firs and pines, which 
/^ is very venomous, yet applied to & neceflkry ufe^ 
<^ for being mixed in pottage, or with flefh, as ft 
^ bait for the wolves, they ii^llibly die of it/' That 
the^^cies here referred to is the bcais-wired ufnea 
ef Dillenius ( I5)> or the lichen vulpinus of Linnaeus,, 
cannot be doubted, iince this laft authm* mentions* 
(16) the fame application of it with very little varia^ 
tion. In England it is very rare ; in Sweden plen-- 
tiful, efpeeialTy in the province qf Smoland, where 
the natives dyi wooUen goods yclfow with it» 
v'John Bauhiae dcfccibes a very beautiful fpecies,. 
under .the name of laricus^ mufcus (17^, which gives 
a very elegant citron colour upoa cli^wing, or upoa 
Hiaquatipn in water. Dillenius is cioubtful, whethcc 
this is what he has defcribed under the name of the 
orange-coloured forked ufnea (i ft). 

'{i7)'Vfiiea c^pilhcaa et n$dofa DiHen. Hift. Mufc. So. Mufcui^ 
arhdfwi n^thfus C. B. p. 361. Rail Syii. III. p. 65. n. 4. 

(13) RaiiHift.Pl-UI. P^28. 

(14X N^tiuai.Hiflory of Norway, p» I48«^ 

(15} Xjyh^a CQpUlacia citrina p^utrioiUffidi. Hlft.Mllfc. R«73e 
Mufcus au?eut ienwigmut Merret. Pih. p. 79. Rail fyn, p.^65. n^; o. 

(16) Flor. Suec. Ed. II. p. 427. 

(I7J Hift. Plant. 111. P. ii. Jib. 9. p. 273. 

{\%)VCn€a dichotoma comfreja ftgrnentis capiUams tiretibuu Hifl; - 
Mafif. 7^1 -A^ifcut arhoreus anfaniiacu$Jlammbu$ tcnutjpmisfhfk^ 
Aim. p. 254. Rail Hift, III. z8. 

We 
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, We maj here obierve by the bye, that the ufma 
cranii bumanu which thro* the influence c^ fuper«- 
4itiaii formerly obtained a place in the catalogues of 
the materia Medica^ does not belong to this diviiion of 
the lichens. The writers of thofe times diftinguiChed 
two kinds of ufma bumana^ under the names of 
trujlacea and vUlofa. Any of the cruAaceous lichens, 
but aK>re properly the common erey-blue pitted 
Ifchfmidis of Dilknius, was u&d toe the former of 
the£b ; and, as Dale tells us, was held in moil: 
efteem. The viik/a was a fpecies of the genus of 
bypnum. Indeed it does not appear, that they were 
ia tbpfe days very curious in determioing' the tmSt 
kkd j, and doubtkis any mofs, which happened to 
grow upon an human fkull, was Sufficient for the 
purpofes defigned. 

1. Li£hene$ fraticulofi. 

^Sucb as ctmj^ af a twgh jUxikU mattery firmed 
into ramificatimsy infimejpecies alm^ Jmf k^ 
in others refefnblingfmaUJhrubs : in/kne tftbe 
Jjffecies tbe branches sr£ ^te faiid, im ethers 
tubular. 

This order comprehends the third of Dillenius*s 
genus of coralbndesi the whole cladonia of Hill; 
the iecond, and ieveral species eS the third order of 
HaOiler's lichens i ieveral ^P^pog of the fifth, and ibc 
whole fixth, order of IVOfcbeii j and tibc UcbenesfrU'* 
tioilofi of LinnsMis. 

The plants of this genus grow principally upon 
the ground on heaths, fbrefts, aod aiountainous bar* 

Vol. 50. 4 0^ «n 
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to ^icfe i rtrccpt di* ^rr#*f J dT Oiharfi-i^^ which 

*^ T6 this div^6n bektogs the h*t^df4inlie)(fe (»^)^^ It 
IS fduhd with us Ifi rocfcy'teftfen grwtttd, and upcm 
fM walls not uncommon. It was ftrfmefly in gtcat 
efedit as a pcdoral ; but is tf&w quite Hi depute;' 
' The ceninK)!^ brstnched dc*alHtte*^<«ofe|2o) h oht 
^ the moft Ufefirf fifcttts -bf '*!l fli«f tr»t of Behcns. 
It is ptttty ffc^iieiU? With us on 6* hftttfii, forcfts^ 
and mountains. The northern Mgitms nSfotd it m 
abuiWancer and there it h pccuferfy aftd fingularly 
Mftful It is indeed the ytetyfapfhtt ahd foundatJoir 
^3f «8! fte Xkipiiifiid tt^noiny, Atfd*' i^HnoMf ^iHiichr Itht 
ihhal^iti^ cofuld not itt^MA thdf I'eSi^dety kr ibe 
Wintci^ fifihe; Limiajus it^ -Hi fi), «hdt Lii|rt4fld 
affords no vegetables in fuch plenty^ «8 tbisi iand othtSl 
of the lichens. Plains of feveral miles extent are to* 
tally covered. oy^ with i^ M'if ^ith fnow; and 
■inhere no other plant will even take root, this wift 
thrive and ht hiiMtMiit Thef^^ dMtf AHd mcleitoent 
ilttt^, dwfe f^rira^ dmitniihe, w^ « ftreignef would 
f^ify «tll thehii thtf^i tirtf the Lapfeffid Md$ and 
Kiffite j»(ldfi». O^.thls^' lioHei^ Chte i^tn^AMr'; thofe 
'fottfces 6f all their wealth, feed in the ^Wfbter time, 
'when it is in its moft fk)uri(hing condition, and.no 

Mttfc. p. 103, Aiufcus comiculatusGer. p. 1372. Pack« ijoSw 
Kaiifilft. I. f<. iia. lit. p. a1(. ticbiMidit tuSuUfidm. dkinum 
mnui eruft^^uh mi^i^f^ rmOffktklMt ipi: 3. p. b¥. 

(20} Coralloides mantanum fruticuli Jhict^ kiifft dgmHta^Hlltl* 
Mufc. p^TOj. Mcbm rangifkrinm Li.|>» S^ PI. 1^153. Mtffcui 
^dMihus." YX.Gcutm. -^ ' ' * 

^0 I^- t^rt^OA. p. J31. - -' , * . t, ' 

5^ . ^> .^ OtllCt 



Q|]lM^^4gett}>Ie7i3 to be JM .: wi^ itlvfr^top -tttfy.^iil 
evQfi becomeijikl, Thefichee olf the I^^^ojlec^fij^r^ 
ill their 9ui»b^r of the& cfittle: ,t}^y ar/e clo^thed 
vi^ t^ir ikws> fed: with their fkih, and^ffm their 
9)iik they mftkf '^h><bujtter and chei^. !^;9<t^fe. 
by-the ificleweii^iof their f?ato, ,h?8 ali»pft 4e9J?4 
thi^» .the «i»ltJy»tioi). «f thpir jewth; they opither 
fcjy ,<iW:(i«gp.s bat .Ijwre a peqaetiwl ipigrjitpry ilife, 
tending thw Aqq^ (^ jr^io-dfler, jipQn urhj<^ their 

; v'if^hfi.ixaiik:oi\it» }E«»-!<Jcer is ycsy,r^inwM%/«t 
mA irvibi: r Jtr Iftftfs . iofiflAd , ly^ft fl«w'^ ^Uk, tk;^ 
«fM«^ ^<H3M bujtfier, «iKl a fm^ qvmtity o€ ^ .or 
AMBt, ha» b«^ iptim^y united. Dr. Ha^ts (;^) 
^peAs, that this ricbnefe of the milk is.owii^ (o 
ti^ MU«nal$ feo^g uppn this moft. Moft <^ the 
leasts ^^8 J&mily are of an |u(fa-ii^(»it )<{u^dky, 
inrhid): indeed tb^ oianifeft to. th^ taiiU.: Xhia.jtf- 
txingfiiv^y of thdr food will doubtkf^ cpntribuie 
much to that efir«^. 

. Tfaa r«o-dieer »re not ^« only .animal that,v<^ll 
ieed «pon the «pi^|^o iiioi*s. The NofT^Qcotae (3) 
gather vaA quantities of it to fodder their oxen vrtth 
in the winter. They take the opportuni^ of rakmg it 
%3^tlier.iQ the rainj ieoibns, whqn it is ,tottg)ij,|i^r 
i^'.4ry weathjcr it ^ly prunibles junto powder. Thjis 
diey moi^n with a Iktie mrafier in the winter ieafba 
•ItKeh^tbey «fe it, and Imd k exceHent fodder; ■ 

. c<3^) ;¥wp;. Stiip. IJciv. m C«. H". 38- ' 

FinlsKidcrs : ^^y .ib(^ tfacmfelvcft in |«M>1m^ Jiot Igpg, iiQOC^ .Hf^ 
4raffick with the old inhabitants. 

4 0^2 The 
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•' c The a>re>Kne irccfdki are fnh]iQ: to:ghairH«i»ktft»i^ 
and akW there "are fev^*al redfy diftmdblpecieiBy yet 
ihej run fo into one another^ that it is no'eafy mat^ 
ter to fix upon the real Specific 'diftindioiis, in many 
krltances. Some ipetiies are perfe&ly white ; others 
have the etxtremities of the brtincbea reddiih, fome 
brown, and others almdlhlidcv^^ Tht'^x^thmohto^ 
fftlline m6(i inLapkrid not u rffe ywidy ff ows^to be 
leveral inches long, and even a foot high; 
- The tubular or holhy# brahchid cordline moSst 
fire not the only kihdfi^ uoon which the witi-deef will 
Md. AYifioft trf^ the lichens awabutidaiidyiiMM 
plentiful idfthofe northern^ ihain lAlhcle tifore ibudhh 
erly climates. There are feveral i})ecies with (blid 
branches^ i one,' which DilieMicis c^mTAe crijp warty 
Atpine iordlloides (4), whitt}| -is. almoft z% plentifiti 
a*- th& comm€>n fort, and^ is equally aooeptablef ^ 
tbofe aHimald ($); It was befbfe obferredjnthat^^iii 
d^fed: of thefe moifes, the black mane ufitea is a fttb^ 
ftitute equally acceptable to thofe animals. : ^ 

Another of the moil: remarkable 'ftnd ufeful plants 
of this divifion- is the m:i>^/ (6)> Or a^l^^ ic';di 

. (4) Coralloides crifpum it.botryferm J^vwm BiSt^Muk^ j^i 14* 
Lichen pafchaUs Lin. Sp. PI. Licbenoidis tun tubktum dnerntm ra^ 
mfum Mum crufiaceum Rail Syn. III. 6(i. fi. tr. "-''^is mbfils 
not tKimiMii in England. Dr.' Dilleniutf fottnd' ic wptm *A>mei ftf t 
th^ moutttaiiis in >Wabai. It is found fainanjr places .j)%C1mii1^ 
fbf eft, Leicefterfhire. r 

(5) Flor. Lappon. N^ 489- 

.(6) Qnralhidis cornicuhtum fafciculari tinQoriumfuci tenth fjotdi 
Dillen. Hift. Mufc. p. 120. GiaJUnia tvpbacea HilL Hift. PI. p.<93. 
-fkciu teifUkfis tinihfrim Rail Hift. I. p. 74. Lkhen(IUciliaJfiru- 
tieukfat filidus afhyUk^ fiikrtimi^jui faberxulis oHernis Lin. Sp. PL 

''^^^' oommonly. 



t»9] 

qommiDtycidled; .This emers imr e imo cecbikxniw 
€f4 v^.dmong m than finjiother of the whde genus; 
How confiderableiaa article it formes, in the dying: 
trade, in which its ufes- are various and extenfive, itt> 
Tery well known. Its tinging property has IlKtcn 
known from ancient times ; and^fome of our moft 
celebrated, bottmic writers are of opioipni that it wad 
iifed.as a dye even in the days oi Theophraftw. j7hat^ 
father of botany mentions a yiir^x^, which, hofayv 
grew upon the tockd about the ifland of Crete $ tfnd' 
that they dyed woollen garments of a purple, cw tftr 
ther^a^rcd cobor, with it. i It grows ott€h# rocks .b]l^ 
(be iica^fcoaft innuuiy parta of i the ArehipelagQi ai4» 
in. the Canary Iflandsjiiroo]^ whence we generi^ 
import it^. as well as frota the. Cape; Verd, whiw 
afibrd itin plenty. The demand fpr urcbfl !&>£> grc^^ 
that Mr., Hdlot; (7)11 of the Royal Acadep^y/ of .^ci"?: 
cnces, informs us, they gather yearly,. iippnaaayer^ 
age, from the ifle of Teneriffe 500 quintal%,^yhic]b 
^mounts to 2 5. ton weight; from the^Caf^ary Ifl^pdcr 
4400 quintals^ from^orteveotura 300^ from l^^nce-^ 
iota 300^ the fame iroms Gomera^ an4 f)^om F^rio 
800. 

The way of manufaduring the orcbel for the ufea 
of dyings was for iaconfidendblc time a fecret in few 
hohcbjv but it ia nqw.done in London^.and other 
pafts ofi£ur(M)e, to great perfe^on. Mr. Ray,)&om 
linperatusy gives a brief account of the proceit(8K; 
Micheli has fince delivered a more«ex^3eta^|i of it. 
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(7) L*Art de la Teinture des lains et dct Etoffiis dc hi% Paris 

^$0^ p. 5*3- \ - ' 

(8) Rail Hift. Plant. L p. 74. 1 . 

M Ilis,v 



I 67d } 

dy«rs jLt Florenoe ufed.. F^rom both t^&.accountSr 
i^A^ and p0t--a& appear to be the- priocipaL ingro« 
.dkr^ ufed in extraaing itB coloiir. 
- Many other plants m this genus cxmtain the fame 
tophaceons matter as the Qrcbel; and upon trial have 
been found to ftrike a good colour. Micheli, after 
he has related the preparation of the arcbei, fuggeib 
^ fame thing i an4 M. HeUot, in die trealiie 
Wore mentioned, ^ells ut, thece are many other 
moffefi, which will give as good ^ colour as the 
orcbel. In hGt, he adds, that M. Bernard de Juffieu 
brought him fome from die forcft of Foiitainbleaut 
<<^i]ich, upon eYperiments with mine and limte, took 
a puqple colour. In the fequd of this memoir we 
ihall point out feme of thefe kinds. M. Hcdlot has 
^Iven us a procefs, whidi he made uie of *fi)r di£» 
covering whether any of thefe lichens would yjdklt 
Md or purple colour. It is as follows : ** Put about 
^ two* drachms of any of thefe lichens intoalitde 
^^ glafs jar: moiften it well with equal parts of 
^V^rong lime-wafter, and'volatile fpiritof yji/iimii^ 
\l ifiac I tie a wet bladder clofe over the top^ of <;th0 
^ velM, and btkftand three or four idays. - At the 
^^ end of tills time, if^the Uchen is likely taaiifwec^ 
^^ ! that^ fmall <q|i»atittty of liquor, which yop wiU »fiiid 
^^ in th? ^afs, will be of a decpxrioi^ired^ amd 
•^; ^ plant will Ktain the &nae'Ook>urwJu)n'dirii^ 
t% f^^ ^ all4f4ad u^ If neither the liquAr nvttbk 
plant have taken any CQlour» it is needkfs to make 
any further trials with it/' This proccfs is fioiplc 






<tti dt^, '4Ml i*^ Wth tMbrn^oiihy iH wHo «r 
4ifyBfyd to pro&(Mte"fc](pu-iment!s df tht^ liatmtr 
Md ttiAnAn i« ^dfth the trial, whether feveral l^» 
chcfls, which #e hrlVe plentifully enough in Engi* 
kutd^ wottki ilot anfW<er iir this refpeA. 
-,..■■. ■ . ,-. 

= Swebofconj/ffi ofifithi fonghJkxibltmMtff'.foritted^ 
• ii«6'pnpktuhtihrfMkryWh^ art expdndi^ 

■'^ td inthibe form of Httk cup$. 

^^ Thk 4Wlfotf cdttfAihs the t«^ 
lite fecttitd irtf^f df ttffalloider of Dillttiiusj grclt 
ffiit rf the flfft order of Kchetilin Hallcf ; the ^th^. 
jlrti, ^thi knd ibth ofder irrMichdi ; and the Kchenh 
fthf^feri of Lii>ii«a8. E>f. HJH hw cofiftltutetf tt 
gentifr hitimly of tbefe 6n|)i^alofts, tiMdc^ t!lb AMia^ 
^ fj9tiiium. 

inhcy ate tt)tAmo* With tfy on lieaffis, and 6<hfc}' 
dry Mt* barrctt places* Sdtti^ of them atrc proHferbusi 
even to the third deeree> and fofxn a very bearotifi;^ 
tfi^pearatice. Sonote have t rib en de » ctti> the edge^f of 
tile ttop^ of a be^^trtiftfl fdirfet cbteuh ' ' 

1[%e ettp-mofs ( to) wa$ a teng thne in g;reat ttd 
Irfk^iflicd rife fer conghs, ^ eft^ialfy for the 
whooping cough in children y ^t wnrch it was long 
accounted a fpecific. To this end irwas given ia 
vtarious forms. Gerard and Parkinfon recommend^ 



(lO) Coralbides phy^hifbriht tidf&cisiRi fufds Mift. Mufc. *g. 
LichineiJes tububfum pyxtiotum anirnm. Kali ^if. Ilf. p. 68« 
Bjxidium marline Uwter fnrrato. HUl. Hift. Plaot. p. 94* - 

'^^ ^ the 
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the powder to be taken for ievonl days loge^ Dr« 
Willis was particularly one of ita patrpnt. He has 
given us ( 1 1) feveral forms fociti exhiUtioQ^ as that 
of the powder, a decoiSion, and a fyrup from it 

The prefent ipradice has quite exploded it, and 
very juftly perhaps, as in any degree fpecific in the 
above diforder. Ncverthelefs, it feems to have fuftaiii- 
ed that character with as great t reputation, and per- 
ihaps-with as good a title to it, as almoft any of the 
j^ci£cs of that age. It has bMn observed before, on 
another occafion, that this tribe of moiles have in 
general an aftringent property; as fuch, the cup- 
moiles are confequently of a (bengdiening nature : 
it is no wonder, therefore, that they £boiikl be help* 
£d ill this diforder, merely as corroborants. That diey 
were ufeful in fome meaf ure can fcarcely be doubted i 
and our very eminent Dr. Huxham (i i), in treating 

ri this obftinate complaint, feems to allow this ol 
cup-mofs in preference to other idle ipecifics. 
H^pily for .us, the Peruvian bark fupfdiesa j:emedy 
of mfinitely more ufe, wheee fuch analeptics ace xe- 
quired. 

Dr. Lifter, in fome ingenious ohfervations. of his» 
printed in the Philosophical Tranfiidions (13), tooc|i- 
mg colours and dyes, obferves, that the icarlet heads 
(T^thcfe mofTes, upon the affufion of lye;, will ftrike 
a purple which will jftand. 



(11) Willis Pharni. Rational. kSL I. ctp. 6. de mJS ftunrtm 
xnnulfivo. 

\\%) De Aere et Morbis epidemicis, p. 76, 77. vol.X> 
«(i3) Lowdiorp't, Abridgment^ yoLII. p.66o. 

4 4. li- 



;j^- it > 4. Lfchencs cruftacfc?. • " 

Sucb 4$ Sfmjifi: of a dry and firtabU matter^ more. 
Of 1^4 thicks farmed into fat crufs^ very chfely 
adhering to whatever they grow upon. 

^m<i of the fpecies of this dtvifion ooofift of an 
•96oe^ing fine thin cruftaoeous, or mti^er, as Michdi 
cali$ it, farioaccoua matter, the irui^cations wpcar* 
vsig in the £>rm of tubercles* Others confm of a 
thipkcf. icabrotts crufti having the fru^ifications in 
thc/orm of little cups, coiled f^uteU^. 
i This diviiion contains the firft order of the licbfy' 
fioidey of DiUenius ; the f th, 6th, and 7th orders of 
|]al}er's Ivchens } the lichenes teprofezxydL cru/iacei of 
lil^pseus s and feveral of the placodium of Hill. 
^^Jhe fpecies are numerous, and nioil of them ver]r 
cpowiop on rocks, ftones, old walls, the bark of 
treQS> old pales, &rv which are commonly coveted 
oyer with them, in undiilurbed places. They form 
a very ^eeable variety, and fome of them have^ % 
very elegant appearance. , 

,; Qrr pillenHis dfifcribes a fpecies of this cvdei^ 
vf^oh w found upon the tops of the mountain€raa 
C^CWyon(hice An Wafes j and which the inhabit? 
ants told him they ufed as a red dye, and found it 
preferable to the cork, or arcel, which they call ken^ 
j»n^;-«c h^tntltlcd^^h^^ 
tareoutfoarlet'dying lichenoides ( 14)% He is' of ^pi- 



.^•^..-w. 



(14) Li<£enmies terfarfiim $in£tmum,fflndiJ^m P^^^^ 
Hift. Mufc. p. 128. ' ' 

Vol. 50. 4R * nion, 
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nion, that this is the mofs which Martin mentions, 
in his account; of the Weftiem Ifl^ds^ of Scotland, 
under the name of corkir ; with which the inhabit- 
ants of the ifland (^ Sky dye a fcarlet Qotoun They 
prepare it by drying, powdering it, and then fteeping 
it for three weeks in urine. Linnseus qumes whe- 
ther this mofs be not the fame as his lichen calcareus 
(i f ) ; a fpecies fe peci^^iar to lime^lone rocks, that 
where-eirer t&at ftone occiirs among others^ it may be 
diftingwihed aft the firft viern by this mofs^ growing 
upon itt This is a fingulisifity which Dn DiUenius^ 
has not mentioned iii 1^ mofs-: on the other hand, 
Linnasus does not mentioB^ afiy^n^ng property in 
his. 

The pA'^tJe^ if Am)irgne^ efiorfHUede^Hrrei of the 
French^ belongs to this order of Uchefie, and is 
called by Dillenius (i6> TA^ cr0ffifh-eye^like' Ucbe^ 
noides. It is gathered in la^ge quaiiritiea i» the (x-o- 
vince of Auvergne, and is ufed 2B§9^beli to which 
however it is greatJy inferior^ They prepare it wkh 
lime and urine ; and were- acq«iaintedf with its ufe as 
a dye long before tfee Canary weed- was known (17) 
to them ; and it is at this day ift^ more common ulc 
than the orcbel. We have it frequent wkh us upon 
old watts, rocks, and ftones^; but it is to be had in 
hrger quantities in feverat other parts of E>Bfope. 

(15) Licbtn (4^lcar4w) l^r(\fus caui^im tuhira^i; i^is Sj^s^ 
PJant. X140. 

iib} Lichefmdii Ufrifum tinSiwiumfiut^kpidumGimfri'Jigiu^m 
IM. M.U&. 130. LuLmdis crHfiacMOL ct. Upttifiim fcMlkri jdz 
n^eum,^ Raii Syn. p. 70. 

(17) Toumcfoit's Voyage to Ac Berant,, Bug. cdttt tjoaA^ 
1741. in 8^ voL I. p. 248. 

7 The 
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T)ke mealy tart^eous Kcbenoida (i8) with brown 
^diflies, forms an tmcle of trade with the people of 
W^ft Gothland. They manufacture a beautiml red 
xlye from k, ivbich they fell imder the name of byt- 
felit{ip). Dr. Hill fays we have this mofs abun- 
dantly in Leicefterftiire and Warwickfliire. 

The Welch make a red dye, with urine, from an- 
other mdfs of this order, which Dillenius defer ibes 
(ao) by the name of The large leprous lichenoides 
wkh yeikm fhteu Thefe are not the only fpefcies, 
^Hiinch uie taidow^ with a tinging quality: other 
kintb iiave been obferved to give a red or purple 
colour to paper in which they have occafionally been 
incbfed. Doobdeisfeyeml would, uficn fufHciemtrials, 
iie found to anfvirer equally well with die ercheL 

With tegafd to thefe croftaceons tnofles in gen^- 
isl, it is highly worthy ear regard, that in the (Bco- 
4ion(iy of natuie they anfwer fingv^r and important 
^fes. To an unobferving eye, no clafs of vegetables 
tnay a^ar more infigntficant, or lefs adapted to ad- 
vaiuagcous purpofes in the creation, than thc;fe. Thus 
^vvilgar eftimation of things is frequently erroneous ; 
«id it 18 GOftainty fo in (he inftance before us. Theib 
xniiiuie and feemingly infignificant mofles ferve, ua^ 
<der fome drcmnftamsee, to valuable purpdfes. No 
&oner is a rack left bare by the fea, but thefe lichems 
Jay the foundation for its futoi^ fertility. Their ieed«i. 



H^b^h*i«Ate*k 



fiS) Lkbinriikt t9fUf9um fkrln^mm JakUJUitum tMtnt frfco. 
iItft.Mtife. 132* Phc9dimm VraHiis mmm/euHs timb9 albo cin&is 
Hill.Hift.Pl.D.97. 

(19^ Flor.Succ. Ed.H. p. 407. 

(20') "titchgtnntts xrwpucfvni ft ttpfyfuM 'aiBtubiinsmujoriuus "tuttn 
Smkis 4NrgM^R:iii Syn.rp. 71. N. 4^6. IIift» Muft:.:p. 132. 

4 R 2 which 
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which are ^refently brought thither 1^ the winds, 
foon cover it all over. Thefe corrupting, prefently 
afford a foil fufficient to nourifh other fmaller mofles ; 
which, in their turn, form one deep enough for 
larger plants and trees -, and thus the rock becomes a 
fertile ifland (21). 

5. Lichenes foliacei fcutellati. 

Such as confili of a more lax and flexible matter^ 
formed into a foliaceous appearance^ having the 
parts offruSiification in the form g^fcutellae. 

Some of the plants of this diviiion arc interfperfed 
with the former in fome of the fyftems of botanic 
authors. In general this divifion contains the whole 
firft feries of the fecond order of lichenoides in Dillo- 
nius \ the firft divifion of the fecond feries, and the 
latter part of the fecond divifion, of the fame : it 
comprehends the lichenes imbricati and umbilicati 
of Linnasus ; and many of the placodium of HilL 

The plants of this order are many of them not 
lefs common in England than the foregoing, on 
rocks, ftones, old pales, trees, &c. Some adhere 
very clofely to what they grow upon, and feem to 
be only foliaceous about the edges : others adhere 
but loofely, and are much expanded and divaricated, 
fo as to form fomething like ramifications. 

It was remarked, from Linnsus's obfervation, that 
one of the cruftaceous lichens was fcarcely ever found 
grovving but upon limeftone rocks. On the contrary, 

(21) Vtdi CEconom. Natur. in Am«n. Acadk vol^ lit p% 17* 

the 
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die fame author has obferved of a foliofe lichen be- 
longing to this order, that it will thrive on all kind 
of rocks but limeftone rocks. This fpecies (i ) Dil- 
ienius calls The common grey-blue pitted licbenqides. 
It is very common with us upon trees, old wooden 
pales, &c. as well as upon rocks and ftones. It is 
the ufnea cranii humani of the old materia medica. 
Linnaeus adds, that it will dye a purplifh colour. 

Hither likewife muft be referred die cork or arcel 
(2), which is ufed by the Scotch, and others, to 
dye a purple or fcarlet colour. The preparation of 
it is by powdering, and making it into a mafs with 
urine. Parkinfon tells us (3) the poor people in Der- 
byshire fcrape it from the rocks, and make the fame 
ufe of it. Mr. Ray (4) adds to this account, that 
the Welch, who call it kenkerigy have long been 
acquainted with this property, and have it in com- 
mon ufe. The colour from this mofs is but very 
dull i but if the fame methods were taken to im- 
prove it, as have been with the orcheU it would 
undoubtedly be rendered much better, and more 
durable. Linnseus relates (f), that there is an im- 
menfe quantity of this mofs about the rocks of the 



(i) Lichenoides vuJgatiJJimum cinereo-glaucum lacunofum it ctrrd' 
yirfliHift. Mufc. p. 88. Lichenoides crufta foliofa fuperm cinereo- 
gUmca^ inferne nigra et cirrofa fcutellis nigricantibus, R. Syn. p. 72. 

(2) Lichenoides faxatile tin^orium foliis pilojis pmrpureis Raii 
Svn. p. 74. N^. 70. Hift. Mufc. p. 185. Lichen petraus purfureus 
unhienfis Park. Theat. p. 1315. Lichen omphalodes Lin. Spec. 
PI. II43- 

(3) Park. Theat. Botan. p. 1315. 

(4) Rail Hift. Plant, p. 116. 

(5) Flor. Lappon. p. 343. V. 

ifle 
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ifle of Aland m the Baltick ; where die gM>d wvmen 
themfclvcs make a yellow d)^ with it from a fim|)Ae 
decodtion of the plant, without the addition of any 
faline article. He adds, that thofc, who would 
heighten the colour, add a fmall quantity of roucou (♦) 
to tne decodtion. 

Profcfibr Linn«us tdls us, that the Gothlandcrs 
manufadhire a yeHow dye from the common curled 
lichenoides with yellow leaves and plates (6). He 
adds, that it is a celebrated medicine in the efteem 
of the country people, as a fpecific in the jaundice (7), 
Helwingius, in the Supplement to Ae Flora Pruficdy 
affirms, that this mols will tinge paper and linen of 
a lively carnation colour, which too will ftand the 
teft of heing expofed to the open fun for a long time 
without fading. It feems very probable, however, that 
he muft mean fome other plant of this gcntis> as 
Dillenius tells us he made the experiment unfuccefl^ 
'fully. 

Sweden affords a mofs of this order, which, ai 
f^r as hithoto appears, feems to be unknown tb 
former botanifts, and which Linnseus feys wiH dye « 
deep purple colour ( 8 ) . 



(♦) Otherwrfe caUcd arnotto. 

\f>) LichiHoidis vulgare Jmuofum foSis et fcuuKs httiis. HHK 
Mufc. p. t8o. Lidmoidts cru/la fiBrfa fcuUUata ftawjuns, Rsi 
Syn. p. 72. N^. 59. 

(7) Flor. Suco. Ed. II. p. 416. Nr 1093. 

(8) Lmnaeus has rntided this mofs Lichen (/ygius) imhieutut^ 
foUoiu palmatis incurvis atris. Fl. Suec. I. 94^9. Spec Plant. 1143^ 
Fl. Succ. II. N*. 1079. 
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6. Lichenes eredi ramofi plani 

Suih as con^ of a firm t$ugb matter^ ^fp^fid into 
flat and thin pannfications growing eredi^ and 
bearing their fcuteBte upon the edges, fur/aces^ 
and at the extremities. 

This diviiion comprehends the fkt branched tree^ 
moflbs of authors i many of the fourth order of 
HftUer'B lichens ; the firft part c^ the fecond diviiion 
of feries the ieccmd in Dillenius ; and the platifma 
^§ Hill. 

The pfents of this dnriflon grow upon okJ trees, 
c^Mklly in thick and unfrequented woods ; fome of 
them upon rocks : tl^ are many of them extremely 
common in England upon all kinds of trees. As 
they were fome of the moft obvious, fo they were 
fome of the firft lichens noticed by the old writers, 
by whom they were called licbenes arborum. 

The mofles of this order were fubftitutcd in the 
room of the ufnea in the qompofition of the puhis 
cyprius. The very fpecies, which was moft frequently 
ufed for this purpofe, was the channel-leaved lichenoides 
of Dillenius (9), on account of its being eaiily reduced 
into a fine powder, of a good white colour. Ne- 
verthdefs, others are undoubtedly as well adapted to 
the feme purpofes : and, if it was of importance 

(9) Lichenoides coralliforme roftratum et canaliculatum. Hift. 
Mmx 170^^ Lkhemides srif§rettm rarmfum apgrnflierilhti dnit^o- 
finfiemtihu. frmn wt k % Jkm Syn. if, Liflkk caikwrff LiiH Spw; 
Plant. 1 146. 

enough 
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enough to employ them to any purpofes of the like 
nature in our own country, they mjght be procured 
in fufficient plenty. 

One of the plants of this order is applicable to the 
(ame ufes as the Canary<-weed, and is reckoned not 
much inferior to it i and as it is found in the fame 
places, it is very often packed up with it in con- 
fiderable quantities. Dillenius calls it Tbefat dyers 
lichenoides mtb longer andjharper horns (lo). It is 
truly and properly a plant of the Uchcn genus, tho- 
the older writers of tne laft century called it a fucus. 
They were led into this miilake by its having flat 
ramifications, and from its growing on the rocks by 
the fea fide. It is found in tM Eaft Indies upon trees, 
and is frequent on the coafts of the Mediterranean^ 
as well as about the Canary Iflands. 

7. Lichencs peltad 

Such as confifi of a tough or coriaceous matter j dif- 
pofed into afoliaceous appearance \ on the edges 
of wbich^ in general^ the parts of fruSiifcation 
are placed^ in the form of flatttjb ohlmg bodies^ 
in thefe mojfes called jhleids or pelts. 

This divifion contains the third feries of the fecond 
order of Dillenius*s lichenoides ^ the Uchenes coriacei 
of Linnsus ; and ieveral of thcplacodium of Hill. 

That celebrated and well-known plant, the a(h- 



(10) UtbmMis fiitifirmi tin&erium eomiculis hngierihu it i 
tieriius. Hift. Mufc. 108. Pkiffm eermadamm. Hill Hift.-Plaiit. 
90. Udlfiu fiuifermis Im. Sp. rk 1 147. 

coloured 
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coloured ground liverwort ( 1 1 ) of Ray belongs to 
this order. It is very common all over England on 
dry and barren ground ; and indeed almoft all Eu- 
fdpc, and America too, feems to afford it in fuffi- 
cient plenty, as wc find it obferved by almoft all the 
the botanic writers fince Ray, who was one of the 
firft that defcribed it. 

The earlieft account we have of its ufe for the bite 
of a mad dog is in the Philofophical Tranfadlions (i 2), 
from Mr. Dampier, in whole family it had been a 
fecrct for a number of years. It was communicated 
StA to Sir Hans Sloane, as a kind of fungus, or JewV 
eiar; and, at the requeft of Dr. Mead, was fome 
years afterwards received into the London difpenfa- 
tory. Scarce any of the boafled fpecifics of former 
ages ever acquired fo great reputation as this plant 
has done in modern times, for its prevalence againft 
the bite of a mad dog ; and the patronage of the 
late learned Dr. Mead made it fufficiently known 
throughout all the world. Happy would it be in- 
deed, if it fully deferved the high encomiums, which 
have been beflowed upon it. A great and eminent 
phyfician (13) has doubted its efficacy at all in fuch 
cafes ; and it is well known, that Boerhaave even 
laughed at it. Dr. Mead had certainly an high opi- 
nion of it : he tells us it never failed, thro' the courfc 
of thirty years experience, where it was duly given 



(11) Lichenoidis dtgitatum dmnum la^uca foiiis fmuofis Dillen. 
Hift. Mufc. 200. Platyfma Jinuofum Jcutellis ^vato-rotundis Hill 
Hift. PI. 89. Lichen caninus Lin. Sp. rL 1 149. 

(12) See Lowthorp's Abridgment, vol. III. p. 284. 

(13) Dr. Van Swicten. . See Comment, in Boerh. Aphor. §. 1 147 . 

Vol. 50. 4 S before 
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before the hydrophobia came on ( 14). Later i^ftarnxs 
havjB (hewn, that it is not infallible j and Dr. Van 
Swieten's fuppoiition is but too likely to fNrove true* 
It mufl: be eonfefled, that Dr. Mead's exhibition of 
it feems too much complicated with other means to 
leave room for judging fully of its real efficacy ; and 
it may really be queftioned, whether bleeding, pepper, 
and cold-bathine, have not had more to do in the 
cafe than the licnen. 

The mujcus pulmonarius officinarum (15), tree* 
lungwort, or oak-lungs, belongs to this order. It is 
found about old oaks, and upon rocks and Hones 
overgrown with mofs, in many of our thick, woods 
in England; but not in any great plenty. 

Few, perhaps, of the antiqaated iimples were in 
more repute, in their day, than this plant. It wa& 
celebrated for ages, on account of its fuppofed pro- 
valence in pulmonary complaints of almoA all kindd; 
and yet, upon inquiry into the original of its ufe in 
fuch cafes, it would probably appear, that it arofe 
n>ore from a fanited reiemblance they found in the 
plant to the lungs themfelves, than from any real 
and well-grounded proofs of its efficacy. As a gentle 
aflringent, like moift other fpecies of the family, it 
would doubtlefs contribute to relieve in mmiy cafes 
where the lungs were afFcdled, as in baaopt$es^ and 
fome others : but it does not feem, by any means, to 
deferve that high charadtcr in medicine which has 
been given to it. 

(14) Mechanical Account of Poifons, cd. 4(h, p^ 156. 

(15) Llchinoides pulmonium nticulaium vuigare margimbus pelti- 
feris Dill. Hift. Mufc- 212. Licbinoides ptiMam tnrhreum nuxi- 

' mum. Rail Syn. p. 76* Mufc. pulmmarius C. B. 

The 
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The people in Herefordfliire, where this mofs is 
called rags^ dye their (lockings of a brown colour 
with it. This is done by a very ftrong but fimple 
dccoAion in water, and the colour (lands well (16). 

The (ine green lichenoides with black warts (17), 
is a celebrated medicine, and in very frequent ufe, 
with the country people about Upfal, for the thru{h 
in children : to this end they give an infu(ion of it 
in milk. A medicine of this Jcind is of great im- 
portance in thofe countries, where that diforder oc- 
curs much more frequently than with us (18). It is 
not received into the Swedi(h difpenfatory ; but is 
known however in the (hops, under the name of 
mufcus cumatilis. We have it not in England s and 
Dillenius found it but in one place about Gei(ren : in 
the woods of Sweden it is more plentiful. A (in^ 
gular cafe, which is related in the Amanitates Aca^ 
^emicee (19), has given rife to an opinion of its u(e- 
fulnefs in the worms alfo. The cafe briefly wa^ 
this : A country girl had, for near half a year, com- 
plained of excruciating pains in her ftomach and 
bowds, vrhich were attended with vomiting, anxiety, 
and great watchflilnefs. All that had been pre- 
fcribed for her by Profeflbr Linnaeus and others, who 
Cook her cafe for the worms, proved altogether fruit- 
lefs. Being afterwards left to the care of her neigh- 
bours and relations, fome good women gave her a 
decodlion of this mofs, which the Uplanders call 

(16) Dillcn. Hift. Mufc. p. 213. 

(17) Lichgnoidis digitatum Uut virtm nHrrim* nigrit matatum. 
Ibid. p. 207. 

(18) Bocrhaav. Aphorifm^. 982. 

(19) Vol. 11. p. 69. DiTcenia. 

4 S 2 elfnefwer. 
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elfnefwer. After (he had taken it a few days, fhe 
vomited up fix or feven roundifti worms, and was 
cured. Thefe were found, upon examination, to be 
the maggots of a kind of brown bee-fly, defcribed 
by Mr. Ray (20), and by Linnaeus (i). 

However infufficient this hiflory may be, to prove 
the ufefulnefs of this plant as a vermifuge, it will at 
leaft ferve to exemplify this fadt ; namely, that other 
animals of the infedl kind, bcfides the tenia ^ lumbrici^ 
and afcarideSy may fubfift a long time in the prima 
n:ia of the human body, and be the caufe of great 
difturbances therein (2). 

Neceflity is frequently the parent of the mofl use- 
ful and important difcoveries : and the ufes to which 
a plant of this order is appropriated by the natives of 
Iceland, is a ftanding proof of the truth of this ob- 
fervation. That climate will fcarcely permit the cul- 
tivation of any kind of grain j but the want of it is 
in a great meafure happily fupplied by the eryngo- 
leaved lichenoides (3), which is abundant in the 
northern regions j and in that ifland particularly tlie 
natives have long been acquainted with the methods 



(20) Mufca apifonnis^ Uta fujca^ cauda ohtufm^ tx ijula caudatd 
in latrints degente orta, Raii Hift. Infcdt, p. 272- 



(i) Faun. Suecica, N*. 1084. 
(2) ' 



Sec two cafes nearly of thrs kind obfcrvcd by Dr. Lifter* 
Lowthorp's Abridgment, vol. III. p. 135. 

(3) Lichenoides rigidum eryngii folia refer ens Dillen. Hift. Mufc. 
p. 209. Raii Syn. p. 77. Lichen foUis oblongis laciniatis marginibus 
ccnniventibus ciliaribus, FJor. I appon. Hall. Helv. 75. Lichen 
(ijhndicus) fotiaceus adfcendens laciniatus marginibus elevatis ci/iari- 
bus Lin. Flor. Suec. h 959. IL 1085. Mat. Med. N®. 493. Spec. 
Plant. 1145. 

9 of 
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o( applying it both to the purpofes of food and of 
phyfic. 

Ray has long fince informed us (4), from Bartho- 
line, that in the fpring time, while it is young, it 
will purge ; in confcquence of which it is ufcd as 
common fpring phyfic. This quality it lofes in a 
fhort time ; and what ferves for phyfic in the fpring, 
is converted the remaining part of the year into food. 
They colledl large quantities of it, grind it into meal, 
and make both pottage and bread of it It is in 
common ufe not only with the iflanders, but in fc- 
veral parts of Sweden alfo, where it is found to be 
a very appropriate diet in phthifical cafes (5). Thefc 
accounts of the excellent ufe of this lichen corre- 
fpond perfectly well with the laft accounts of it in 
Mr. Horrebow's Natural Hiftory of Iceland, juft 
publifhed; and which I fhall take the liberty of 
tranfcribing, as follows : " There is another herb, 
" called mufbus catkarticus ijlandi£^ or mountain- 
•' grafs, which they cook up into a delicate di(h. I 
" have often eat of it j at firft out of curiofity, but 
" afterwards for its palateablenefs and wholefonienefs. 
" The excellent qualities of this herb are defcribed 
" in the Memoires of the Society of Arts and Sci- 
** ences in Sweden. It grows in great abundance ; 
" and thofe that live near the places, where it is 
" found, gather great quantities for their own ufe, 
•* and to fend to market. People that live at a 
** great diftance will fend and fetch horfe- loads 
" away. Many ufe no meal or flour at all, when 



(4) Rail Hift. Plant, p. 114. 

(5) 1 lor. Lappon. N*. 4+5. 

^' they 
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y they are flocked with this herb, whicfa in every 
** refpcifl is good and wholefome food" (6), 

This mofs is not very common in the fouthern 
countries of Europe. England affords it but very 
fparingly. Mr. Newton and Dr. Dillenius found it 
in Wales ; Sibbald, in Scotland. It is frequent on 
the Alps of Switzerland ; and Dr. Haller menticms 
it in his Iter Hercynium. Sweden and Lapland have 
it in plenty : and on account of its great abundance 
and ufefulnefs in Iceland, Bartk^Une, and after him 
others, called it mujcus ijlandicus. 

Conclusion. 

I cannot help remarking, by way of conclufion« 
that we have in this genus of plants a convincing in* 
ftance of the utility which may refult from the ftudy 
of natural fcience in general, and ^ven of its minuter 
and hitherto moft negledled branches. From a view 
of the foregoing memoir it is evident, I prefume^ 
that the oeconomical ufes of the lichens, in the va- 
rious parts of the world, are already very confiderable 
and important : and altho' it does not appear, that 
die fenfible qualities of any of them, or the expe- 
rience of former ages, will warrant our afcertain- 
ing any fingular powers to them in a medicinal way^ 
yet pofterity will doubtlefs find the means of em- 
ploying them to many valuable purpofes in human 
life to us unknown. 

It will at once be acknowleged, that the vegetable 
kingdom fupplies us with the far greater fhare of the 



(6) Horrebow's Natural Hiftory of Iceland, p. 36. 

necefTaries, 
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ncccflarics, the convcniencrcs, and even the elegancies, 
of life. The cultivation of that knowlege, which 
leads to the inveftigation of its fubjeds, cannot, 
therefore, but be highly ufeful and neceflary : and 
altho' the bare fcience of natural knowlege is of it- 
fclf worthy of applaufe, yet it ought to be confi- 
dered, in reality, as the neceflary means only of ap- 
plying the fubjedts of nature's kingdoms to their true 
ends and purpofes, the fervice of mankind. To know 
and diftinguifli, by determined and fpecific charac- 
ters, even but a fmall (hare of that amazing multi- 
tude of objeds, with which the great Parent of na- 
ture has furnifhed our globe, is a tafk far more than 
equal to the duration of human life. To inveftigate 
and afcertain their various qualities and ufes is equally 
arduous and impradicable. While the naturalifts, 
therefore, are employed in diflinguifliing the forms 
of things, let others exert the united efforts of genius 
and application to inveflrigate their various properties 
and ufes. I need not fay the field for both is bound- 
lefs : it doubtlefs will be fo for ages yet to come. 
The hopes of difcovering fome latent property, which 
may turn out to the advantage of his fellow- creatures, 
will animate the man, whofe mind is truly formed 
for rclifhing the pleafures of natural fcience j and 
however the refult may be, the infpcdion and con- 
templation of nature's produdlions will ever afibrd 
that fatisfaiflion, which will amply repay him for his. 
trouble. The minuter, and, as they are commonly 
eftimated, the moft abjed: and infignificant things 
are not beneath our notice ; and an attentive mind 
will readily conceive how much farther, and more 
cxtenlively ufeful, every branch of nature's kingdom 

may 
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may yet prove in the oecononjy of human life. The 
man, therefore, whom a ggrfius and love for natural 
hiftory has allured into its purfuits, and whofe leifurc 
permits his gratification in fuch refearche?, if he is 
not happy enough to be crowned with fuccefs, at 
leaft deferves it, and merits the thanks of his fellow- 
creatures for his application and diligence. 



XCII. An Account of the fofftle Boties of an 
Alhgator^ found on the Sea-Jfjore^ near 
Whitby /;/ Yorkfliire. In a Letter to 
John Fothergill, M. D. from Capt. Wil- 
liam Chapman. 

Whitby, 20th of iftmo. 1758. 

Read May. 4, ^ p^w days fince we difcovered on 
*^^ ' j^j^ the fea-fhore, about half a mile 
from this place, part of the bones of an animal, ap- 
pearing as in the annexed figure (See T a b. XXII.). 
The ground they laid in is what we call allum-rock ; 
a kind of black flate, that may be taken up in flakes, 
and is continually wearing away by the furf of the 
fea, and the wafliing of ftones, fand, S?r. over it 
every tide. 

The bones were covered five or fix feet with the 
water every full fea, and were about nine or ten 
yards from the cliffy, which is nearly perpcndicukr, 
and about fixty yards high, and is continually wear- 
ing away, by the wafliing of the fea againft it 5 and, 
if I may judge by what has happened in my own 

memory^ 



\ 
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tnembry, it muft have extended beyond thefe bones 
Icfs than a century ago. There are feveral regular 
ftrata or layers of ftone, of fome yards thicknefs, 
that run along the cUfF, nearly parallel to the horizon 
and to one another. I mention this to obviate an 
objection, that this animal may have been upon the 
furfiice^ and in a feries of years may have funk down 
to where it lay j which will now appear impoflible, 
at Icaft when the flones, (Sc. have had their prefeht 
confiftence. 

References to the Draught. 

/f, B, C, the head and bill, not in the fame line or 
range with the reft of the bones. 

a^ b^ A bone, with its procefles, which I take to be 
iimilar to that, which includes the brain iii 
fiflies. The part between the bonp and out- 
lines appeared to be a fmooth membrane ; but 

; , was fo thin, that in taking up it broke. 

It is evident this is the upper part of the 
head inverted. 

jB, C, the fuperior maxilla intire, and in fo1he places 
covered with the inferior one for four or five 
inches together. Where this happens, the va- 
cuity is filled with matter like the rock in 
which it lays; and there are large teeth in 
each jaw, at fuch diftanges, and fo pofited, 
that thofe in one jaw fill up the vacuities in 
the other, and appear like one continued row, 
; the mouth being fhut. 

Where there is only the fuperior maxilla 

remaining, there are no teeth; but the fockets 

Vol. 50. 4T are 



-are vifible and deep, and at the fame diAancci 
from each other as the teeth in the other part 
of the jaw. The tip or extremity of the bill 
was intire for four or five inches, having both 
piaxil/a^ with their teeth, and towards the 
point large fangs. Part of the bill and head 
were covered with the rock ; which was re- 
moved before they appeared as in the figure. 
J!^ D, F, G, cavities in the rock, about two inches 
deep, where, I fuppofe, the wanting vertebne^ 
have laid, as they are cxadly fuited to hava 
received them. 

D, F, Ten "vertebra^ from three to four half inches- 

in diameter,, and about three inches long, fome- 
of them fcparated in taking up. They were - 
about two inches m the rock. 

E. Hcfc we obferved fonoetbing like bone to ftrctclu 

firom. the vertebra^ and intending to take it 
up whole, begun to cut at what we thoughtr 
a proper diftance ;, but &>und we cut thro' a^ 
bonc> and with the vertebra brought up 
three or four inches of the os femoris^ with 
the ball, covered with the periojteum : but the 
animal has been fo eru/hed hereabouts, that 
we could make little of the focket or os inno^ 
minata. Several of the ribs came up with, 
the vertebra : they were broke, and laid pa- 
rallel to the vertebra \ but not quite clofe, 
there being fome of die rock between them*. 
Tht periojteum isvifible on many of the bones. 
G, Hy Twelve vertebra remaining in the rock, with 
which they are almoil covered, efpecially to- 
wards the extremity* 

The: 
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The place, where thefp bones lay, was frequently 
covered with fea^fand, to the depth of two feet, and 
fcldom quite bare -, which was the occafion of their 
being rarely fecn : but being informed that they had 
been difcovered by fome people two or diree ycors 
ago, we had one of thena with us upon the fpot, 
who told us, that when he firft faw it, it was intire, 
and had two fhort legs on that part of the vert$bra 
wanting towards the head. Altho? wc could not 
fufpc6t the veracity of this perfon, wc thought he 
was miftaken j for we had hitherto taken it for a 
fifh. But when we took it up, and found the o^fe^ 
moris above-mentioned, wc had caufe to befieve his 
relation true, and to rank this animal amongft thofe 
of the lizard kind : by the length (fomething more 
t^ian ten feet) it feems to have bom ml allegator;. 
IfOt I iball be gkd to have thy opiaiQft abcM* it. 

I am thy friend, 

William Chapman Sen. 



%be bomi were fene uf^, and are ktremik frefented 
te the R^l Soeiety iy 

|.FothetgilL 
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t 692 ] 

XCIIL De rariori quadam Orthoceratitis 
Specie J in Suecia reperta^ traSiatus : in 
Uteris a Nicholao de Himfel, M. D. Riga 
Livono, ad Gul Watfon, M. D. R.SS. 

jReadMayii, ^^Rthoceratiti redi in loco quodam 
'^^ ' \^ Kelwika didlo, prope Fahlunam in 
Dahlia^ reperti. Inbaerebant lapidi cineracei coloris 
calcareo, variae magnitudinis orthoceratiti, quorum 
portiones hie delineatas defcribo. 

Fide Tab. XXIIL 

Fig. A. Orthoceratitis portio, cujus pars inferior faxa 
adhuc adhseret ; ex lapide calcareo conftans* 
lente in apicem decrefcens. Licet ex parvis 
ejus fragmentis judicari poffit, cylindrum efle 
orthoceratitem, ea tamen fi conjunguntur,. 
verum formant conum, et mihi videtur ex 
craffitie fiphonis, orthoceratitem hunc coni- 
cum duos fere fuperaviffe pedes. Vidi ortho- 
eeratitem in alio lapide calcareo, quem etianr 
ibidem loci, Kelwikaej reperi, longitudinc duo- 
rum cum.femifle pedum : fed impoffibile erat, 
integrum eum excutere, nimis enim fragile 
erat. Eft portio hxc orthoceratitis tefta fua 
ambiente veftita m abc^ Quinque confpici- 
untur articuli, thalami quondam, ardtiflime 
fibi invicem infidentes, per quos a latere pro- 
cedit fipho m n fat crafTus, qui in omnibus 
fere, quas poflideo portionibus orthoceratita- 
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rum, a centra femper remotus, hic ad peri-' 
pheriam pofitus confpicitur. Sipho admodum 
lente decrefcit, ex quo etiam de longitudine' 
coni hujus judicare licet. Cruftae vel teftae 
ab c interior pars, quae articulos tegit, cryf- 
ftallina eft, ex fpati cryftallis tenuioribus irre- 
gularibus conftans. 

Fig. B. Portio alia, in qua articuli minus crafli ; 
fipho quoque ad peripheriam pofitus, tefta 
fua in a ted:a. Confpicitur feptum illud tef- 
taceum in ^, communi tenuior, quod ab ipfo 
articulo fuperiori procedens, fiphonis partenx. 
rs inveftit. 

Fig. By C. Portio orthoceratitis ex lapide calcareo ci- 
neracei coloris : fipho vero, fluore fpatofo 
egregie cryftallifato, conftat. 

Fig. C. Portio alia per axin divifa, cujus pars exte- 
rior, tefta quae ftriis circularibus levioribus 
externe ornata, inveftita confpicitur. 

Ex parte interiori Fig. D. confirmatio ejus interna 
adparet. Sipho x z gracilior, inter centrum 
et peripheriam pofitus, dimidia parte' ambi- 
ente articulo denudatus adparet -, dimidia al- 
tera, inferiori articulo cae tegitur. Arti- 
culus ab fpato cryftallifato pellucido poly- 
gono repletus eft. Articulus cde vero^ faxo 
fpatofo incarnato paululum repletus eft. x. 
Siphonis pars fuperior, ubi radii a periphe- 
ria ad centrum tendentes confpiciuntur. Inter 
cryftallos fpatofos in articulo a b ftriae hinc et 
inde adparent nigrae, afphalto repletae; ita 
etiam cavitas articuli a by aeque ac fuperficies 
. convexa articuli c e^ quae in primam con- 
cavam rccipitur, lamina afphalti yeftitae funt. 

7 ^^-^ 
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Fig. E. Pars alia orthoccratitis majoris, et quidcm 
facies exterior. 

F/g. F. Facies ejus interior, in medio divifi, cunn 
fiphonc tranfeunte fatis craflb. abc tt reli- 
qua? ftriae leves^ funt diaphragmata, articulos 
a A invicem feparantia, fiphoneni proprie con- 
ftitucntia, fiphonifque tenuiorenx membra- 
nam^ quae in ^ et / adhuc confpichur, am- 
bieotia. Sunt diaphragmata haec crafliora in 
fiphonis veftigiis,. et fibi invicem ab inferiori 
parte infident. Sipho hie inter centrum et 
peripheriam pofitus eft* 

Fig. G. Materies calcarea, qua fiphonem replevit 
ftriata, et quidem pars ejus interioF, qua cei>- 
trum orthoceratitis refpicit, peripheriae op- 
pofita. 

Fig' H. Facies pofterior, peripheriae propior. 

Fig. L Pars concava articuli majoris orthoccratitis, 
in qua djaphragmatis teftacei jam cryflaU 
lifati portiunculas alhicantes mnr coufpiciun- 
tur cum fiphone tranfeunte. 

Pig. K. Portio alia orthoccratitis majoris, cjufquc fa- 
cies cxterioi:, cum fiphone:^ ad peripheriam 
pofito. Confpiciuntui: hie diaphragmata, qua^ 
ab utroque latere, ab articulis procedunt, fe 
inyicenv cpnjungunt, et fiphonem ab exterior! 
parte cbtegunt. a eft teftae fatis crafTae por- 
tiuncula, qua portlQ hflec orthocenititis veftita 
fldhuc eft. 
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XCIV. A further Account of the EffeSis of 
EleSiricity in the Cure of fome Difeafes *•• 
In a Letter from Mr. Patrick Brydone to 
Dr. Robert Why tt, Profeffor of Medicine 
in the Univerfty of EAmhwr^y and F.RS. 

Coldinghame, January 9th, 1758. 
KeadMayii. A Young woman of Aiton, a village 
'^^ ' jfjL about two miles from this place, 
had her right leg drawn back by a contr^ftion of 
the mufcles that bend the knee, fo that (he had not 
been able to put that foot to the ground for near a 
twelvemonth. She had taken the advice of fome 
Surgeons in the country, and had ufed feveral reme- 
dies to no purpofe. At lafl, hearing of the cure of 
the paralytic woman, whofe cafe I fent you fome 
time ago, fhe infifted on being brought hither ; and 
underwent a courfe of eledhrical fhocks for near two 
months, receiving every day at leaft fifty or fixty in 
the following manner. She fat clofe by the machine^ 
and grafping the phial in her hand, fhe prefcnted the 
wire to the barrel or conduftor, and drew the fpark» 
from it for about half a minute. The phial being 
thus charged, flie then touched her knee with the wire, 
and thereby received fuch fevere ftrokes, as would 
ibmetimes inftantly raife a blifkr on the part. The 
joint was at bft fo much relaxed, as that (he could 
walk home with the help of a crutch, tho' her leg 
was fo weak, that (he had very little ofe of it. After 

* For the fliftaccoMCi fee part firil, p. 39a. 

ihe: 

3 
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(he had continued In this ftatc for fome weeks, fhe 
was advifcd to ufe the cold bath: but that foon 
brought back the contra6tion ; and I have been fince 
informed that (he was worfe than ever. 

A foldier^s wife, a genteel looking woman, of about 
30 years of age, was feized with a flight palfy, about 
Newcaftle, on her way to this country : but before 
fhe got to this place, {he had lofl all the feeling in 
her left fide, and fo far the power of it, that ihe 
was brought to us in a cart. After receiving 600 
ftrokcs from the eledlrical machine in the ufual way, 
and in the fpace of two days, (he recovered the ufe 
of her fide, and fet out on foot to make out the reft 
of her journey. Howiever, for fear of a relapfe, I 
gave her a recommendatory letter to Mr. Sommer, 
Surgeon at Haddington, as flie was to pafs thro' that 
town, and as I knew that he was likewife provided 
with an eledtrical apparatus. 

' A young woman from Homey a village in this 
fhire, but at a good diftance, complained of a cold- 
nefs and infenfibility in her left hand and wrift, of 
two years ftanding. When I felt that hand, it was 
as cold as a ftone, whilft the other was fweating ; and 
fhe told me, that it never had been warmer all that 
time. I made her draw the fparks from an egg (which 
for fome other purpofe was fufpended by a wire 
from the conduftor) for about half an hour -, and at 
the end of that time I found the dead hand in a far 
greater fweat than the other. She then wrapt it up 
in a piece of flannel, as fhe ufed to do, and retired. 
Next day (he told me, that fince the operation fhe 
had been able to put off and on her cloaths without 
.'.: help, 
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help, which (he had not been able to do for a 
twelvemonth before. She was again eledbifed ; and 
believing fhe was then quite well, fhe went away : 
but fome weeks after, upon the coldnefs of her hand 
beginning to return, fhe made me another vifit, was 
again eledtrifed, and was difmiiTed a fecond time 
apparently cured. This is about two months ago, 
alul I have heard nothing of her fince. 

r 

As thefe two laft women are at fuch a didance, I 
cannot pretend to fend you their own teftimony of 
their cure. But for the two cafes in the feparate 
paper, as the perfons are inhabitants of this place, I 
iave taken care that they themfclves (hould fign them, 
along with my fiither; fince you have acquainted me, 
that accounts of this kind fliould have the atteftation 
both of the patients and the minifter of the parifli. 

I (hall only add here, that feveral perfons have 
been relieved of rheumatic pains, by eledrifing the 
parts afFeded. And a woman was cured of a deaf- 
nefs of fix months (landing, contradted, as (lie ima- 
gined, by cold. This woman held the phial in her 
hand, whjlft another perfon (landing on a cake of 
rcfin gave her the (hock, by putting the end of the 
wire into her ear. This manner of eledlrifing brought 
always on a profufe fweat over the bead, which we 
encouraged, by wrapping it up in flannel. The firft 
day (he came here, (he could fcarcc hear what was 
fix>ken by thofe about her ; but in five days (he 
ieemed to be perfectly cured. 

I am, &c. 

Patrick Brydone. 
Vol. 50. 4U Copy 
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Copy of the feparate Paper before mentioned. 

Robert Haigs, of Coldinghamc, a labouring man 
of about 4f, after having been for ten days ill of 
a regular tertian ague, at my defire underwent the 
eledtrical (hocks in the cx)mmon way. After having 
received about thirty or forty very fcvere ones, he 
grew pale, and ftaggering for fevcral fteps, would 
have fallen down> hzA he not been fupported. He 
then fell into a fweat, which continued near half an 
hour. I defired him to come back the next morn- 
ing, immediately before the fit, which he faid came 
on about ten o'clock. He accordingly came, and 
told me he had not the ufual fymptoms preceding 
the fit. He was that day again ftrongly eledrifed j 
and has been without any agui(h fymptom ever 
fince ; viz. for the fpace of four months. 

The truth of this is attefted by 

Robe R T Ha igb^ /be per/on cured^ 

RoB^ Brydone^ Minijltr ofCol^ 
dingbame. 



Ann Torry, of Coldinghame, a jroung woman of 
about ao, had a regular tertian (being the firft time 
(he ever had the ague) for near a fortnight. The fit 
came on early in the morning. She was eledrifed 
on her well day in the afternoon ; and the next 
morning, having had only a (light (hivering, (he 

was 
8 
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-was eleftrifed again about ten o'clock, and has 
had no fymptom of the ague fince j viz. for three 
months. 

The above is attefted by 

Ann Torry, tie per/on cured. 

Rob\ Brydone, Mintfier ^ 
Coldingbame. 



XCV. Jn Account of the Black Afftze at 
Oxford, from the Regifter of Merton Col- 
lege in that Univerfity. Communicated by 
John Ward, LL.D. With fome addi- 
tional Remarh. 

jttno nono D. Bickley Cujfodis^ i ^jy. 

RoidMty *s» X TIceffimo (i) primo Julii in veiliariQ 
m^' y Dnus cuftos et ofto Seniores dif-' 
jpenfarunt cum Decreto de condone et appiSiantia ba^ 
pendis^ die Dominica pojifeftum S'' Petri ad vinculai 
cie vocata et conveniente turba, morbus ille, qui ante 
quinque dies quampiurimos infeftarat, diflipatior et 
periculofior fiat. Etenim if, 16, et 17, hujus Julii 
aegrotant plus minus trecenti homines ; et infra duo- 
^cim dierum fpatium mortui funt (ne quid errem) 
centum fcholares, praeter cives non paucos. Tem«- 
pus fine dubio calamitofifiimum et ludhi plenum. 

(i) Si€ ia x^ift. ct poftea baud Icmel. 

4U 2 Nam 
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Nam quidam le£los diflercntcs (2), agitati nefcio quo 
morbi et doloris furore, fuos cuftodes baculis caedunt 
et abigunt ; alii per areas ct plateas infanientium more 
circumcurfant ; alii in profundam aquarum praeci- 
pitcs infiliunt ; nemo tamen, fummo Deo gratia, de- 
fpcranter perit. Franguntur omnium animi. Fu- 
giunt medici, non propter ncoeflitatem fratrum, fed 
propter fc et ciftas creati. Relinquuntur miferi. Do- 
mini, dodtores, ct coUegiorum praefedli, ad unura 
pene omncs abeunt. Cuftos nofter, longe omnium 
vigilantiflimus, domi apud no8 manet; in aegrotis 
omnem curam, laborem, diligentiam impenfus (3) 
collocat ; die toto, ct no£tc etiam intempefta, eos 
fedulo inviiiL Moriuntur e noftris quinque. Omnis 
aula, omne collegium, aut domi, aut in via ad pa- 
triam, fuos habet mortuos. Mirari quis poffet muU 
titudinem ad medicaftrorum domos cum matulis ci- 
tato curfu properantium. Pharmacopolarum etiam 
confervata lyrupos, olea, aquas dulces, pixides, cu- 
jufque generis confcdtiones, breviiJimo tempore ex- 
haufta. Laborant aegroti vehementiflimo tum capitis 
turn ftomachi dolorc s vexantur phrenefi ; privantur 
intellcdu, memoria, vifu, auditu, et caeteris etiam 
fenfibus. Crefcente morbo, nan capiunt cibos, non 
dormiunt, miniftros aut cuftodes non patiuntur. Seal- 
per, vcl in ipfa morte, mirac orum urenuitas et cor- 
poris robur ; et eo declinante, omnia modis impcnfe 
contrariis eveniunt. Nulli complexioni aut confti- 
tutioni parcitur ; cholericos tamen praecipue hie mor- 
bus moleftos habet ; cujus ut caufas, fie et curas ig- 
norant medici. Natum fufpicantur multi, vel ex 

(2) Sic in rcgift, (3) Sic in rcgift. 

foetida 
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fbetido ct pcftilcnti furutn e carceribus prodcuntltim 
acre (quorum duo vel tres funt ante paucos dies in 
rinculis mortui) vcl ex artificiofis diabolicis et plane 
papifticis flatibus e Lovanicnfi barathro excitatis, et 
ad nos fccleftiffime et clam emiflis. Nam illi folum 
ct hie ct alibi decumbunt aegroti, qui in caftro, et 
guilda^ quam appellant, aula, quinto et fexto hujus 
menfis adfunt (4). Affifioram judices, dominus 
Robertus BelU capitatis baro fcaccarii etc. qualem 
haAenus non peperit Anglia; dominus Johannes 
Bairham, dominae reginae ferviens ad legem i papifli- 
cae pravitatis uterque apcrtiflimi hoftes et acerrimi 
vindices : vicecomes Oxonicnfis comitatis (5), equitcs 
aurati duo, armigeri et pacis jufticiarii odo, gcnerofi 
plurcs, horum non pauci famuli, omnes (uno aut 
altero exceptis) de grandi^ ut loquuntur, jure^ ftatim 
poft fere relidbun Oxoniam mortui funt. Et ut quif- 
que fortiffimus, ita citiffime moritur. Foeminae non 
petuntur, nee certe paupercs ; neque etiam inficitur 
quifquam, qui aegrotorum neceflitatibus fubmini- 
urarit, aut cos invifcrit. Sed ut fuit morbus hie in- 
figniter violentus, ita neque diu doravit. Nam infra 
unius menfis curriculum ad priflinam pene ianitatem 
rcftituuntur omnes; ut jam denuo mirari poffis tot 
fcholares, tot etiam cives, urbem et plateas lintei^ 
capitibus obambulantes, et nomen clementiffimi Dei 
noftri in omne aevum fufpicere (6), 

Viceffimo quarto Julii Joannes May, focius et 
artium magifter, in collegio vitam finit. Sepelitur 
in ecclefia. 

(4) Sic in rcgift. (5) Sic in rcgift. (6) Sic in rcgift. 

Viceflimo 
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ViccfSmo fcptimo qufdcm Browne clericus morU 
tur in coUegio. 

Viccflimo odavo ejufdcm Gaunte portionifta mo- 
fitur in collegio. 

Viceffimo nono Dnus Lea, eledus probationarius 
ao Julii, moritur in collegio. 

Additional Remarh^ by Tho. Birch, D. D. 
Secret. R. S. 

CAmden, in his Annals of Queen Elizabeth (i), 
obferves, that almofl all, except women and 
children, who were.orcfent at the affizes at Oxford, 
at the tryal of Rowland Jenkes, a Bookfeller there, 
for feditious words, died, to the number of about 
three hundred. Mr. John Stow, in his Chrwicle of 
England (2), enlarges this number, and affirms, that 
there died in Oxford three hundred perfons, and in 
other places two hundred and odd, from the 6th of 
July to the 1 2th of Auguft ; after which died mt 
any of that Jicknefs \ for one of them infe^ed not an-^ 
ether : And this hiftorian asrees with Camden, that 
not any one woman or child died thereof. Dr. 
George Ethryg, a phyfidan, who pradiied at that 
time at Oxford (3), in the 2d book of his Uypomm-^ 
mata queedam in aliquot Librot Pauli Mginetce^ feu 



(i) Page 285. edit. Lugd. Batav. 1625. 

!2) Page 681. edit. London, 1631. 
3} Wood Hift. et Antiqa. Univerfit Ozott« lib. i. p. 29s* awl 
Atbcn. Oxon. voL I. coL 237. 

Obferva^- 
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Obfervationis Medicamentorum^ qua bdc atate in nfu 
Junt^ primed at London in 1588, in 8vo, mentions, 
that on the firft night of the appearance of the dif- 
feafe about fix hundred fell fick of it ; and that the 
next night an hundred more were feized in the villages 
near Oxford. Lord Bacon, in his Natural Hijiory^ evi- 
dently refers to this, and one or two more instances 
of the fame kind, in the following paflage. Century 
X. N^. 914. " The moft pernicious infedion next 
** the plagu€ is the fmell of the goal, where prifoners 
** have been long and clofe and naftily kept; where- 
** of we have had in our time experience twice or 
•* thrice, when both the judges, that fat upon the 
^' goal, and numbers of thofe, that attended the 
•* bufincfs, or were prefent, fickened upon it, and 
" died. Therefore it were good wtfdom, that in 
** fuch cafes the goal were aired before they be 
" brought forth." We have likewife an account in 
Mr. Anthony Wood (4), that at the quarter-feflion 
at Cambridge, in Lent in the year 1522, and the 
1 3th of the reign of Henry VIIL the juftices, gen- 
tlemen, and bailifi^, with moft of the perfons pre- 
fent, were feized with a difeafe, which proved mor- 
tal to a confiderable number of them ; thofe, who 
efcaped, having been very dangeroufly fick. With 
regard to the unhappy inftance of the fame kind of 
contagion, which happened at the icflion in the Old 
Baily in May 1750, lee Dr. Pringlc's excellent work, 
intitled, Objervations on the Difeafes of the Army in 
Camp and in Carifon (5). 

(4) Hift. & Antiauit. Uiuveifit. Oxcii. uhi iitpra. 

(5) Pag« 290> M edit. 

XCVL 
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XCVI. ADefcriptimofthePlanofYtVm^y 
the Capital of China ; fent to the Royal 
Society by Father Gaubil, k, Societate Jefu. 
Iranjlated from the French. 



Read June i . 
'75 8. 



King che. The Court. 

N this plan arc the inclofures of walls, 
which form as it were three cities. 



I 



KonfT tchingf 



Tfe' 



kin. 



The firft is the imperial palace, or 
imperial city. It is called Kong tcbing 
or Tje kin. The numbers 1 1, 1 7, 2 1 , 
34, mark the great gates of this in- 
clofure. 

The fecond inclofure is Hoang 
tcbing. The numbers 3, 18, 30, 86, 
mark four great gates of this in- 
clofure. 

The third inclofure is King tcbing^ 
or Royal City. The numbers 235, 
I, 99, 146, 173, 183, 188, ipp, 211, 
mark nine gates of this inclofure. 

At the four angles eaft and weft of the north and 
fouth walls is a large paviilion in the form of a for- 
trefs. It is a kind of arfenal or magazine of arrows^ 
bows, guns, bucklers, cuirafles, pikes, fmall can- 
non, &c. 

Obferve the angle made by the inclofure Hoang 
tcbing on the fouth of the gate N^. 84, to the north 

of 



Hoang tching. 



King tching. 
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of N^. t6o. The inclofurc extends to the eaft, then 
to the fouth, and continues to the eail, pacing by 
NO. 3. 

I. is the great gate Hien men. As you eo on to 
the north, 2, 143, 214, are three gates of a great 
court with magnificent walls. Thro' the gate 3 you 
enter into a court, where is the Tay miao N^. 7. 
There are rcpofited the tablets of the anceftors of the 
reigning emperor, and of the illuftrious fubjedts de- 
ceafed, who have ferved the dynafty. This miaa 
or palace is a vafl: one, and well kept. At regular 
times the emperor, princes, and great men, go thither 
to perform ceremonies. 

N^. ^ is the Cbe tfi tan^ where are performed, at 
regular times, the ceremonies to the ancients, who 
have taught the art of agriculture. This palace is a 
very beautiful one. 4, 5, 6, are the gates of a court, 
where the reguli and princes go frequently to receive 
the emperor's orders. There are halls for their re- 
ception. The mandarins give them tea to drink,, 
and mark their names in a regifter. When upon 
the fixed days they cannot attend, they are re- 

auired to'give notice of it. It is in this court, that 
le tributary princes, or their envoys, do homage,, 
and receive the prefents of the emperor 3 which pre- 
fents are confidered as rewards. 

N*^. 1 1 is 0« men^ the great gate with a beautiful 
pavillion of a confiderable height, in which is a large 
bell ♦. This gate, with thofc marked N^. 12, 13, 
are thofe of the great court ; whence going to the 



* When the emperor goes out or comes into the palace, thi> 
bell 18 rung. 

Vol. 50. 4X north. 
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north, you enter into the beautiful and vaft court 
T^ay ko tien^ the gates and galleries of which, with 
the balconies, make a fine appearance. In this court, 
on the firft day of the year, and on other fixed days, 
the mandarins, according to their ranks, perform 
the ceremony to the emperor, who is feated on his 
throne in the hall called Tay bo tien. This hall is a 
vaft and magnificent one. The princes, minifters, 
and great men of the firft order, place themfelves 
there by the emperor. It is in this hall, that the 
emperor gives audience to foreign princes and their 
ambaffadors. You go up to this hall by magnificent 
fteps. 

To the north of Tay ho tien is a large court, whither 
the princes, great men, minifters, and principal man- 
darins, go in turns every day, to receive the emperor's 
orders, or to prefent their petitions. To the north of 
tills court are the apartments of the emperor, the 
emprefs, the queens, and ladies. The great gate of 
the place, where thcfe apartments are, is N^. 23. 
All thefe apartments are in the fpace contained with- 



in the walls, which have this figure | 2 3 ( • 

A 

At A is a beautiful gate to the fouth. The walls of 
the inclofure of the apartments of the emperor and 
emprefs are higher than thofe of the inclofures of the 
queens and ladies. In them are orchards, jets d*eau, 
Howering (hrubs, and a great number of fmall cham- 
bers for the eunuchs. 

To the weft of the court Tay ho tien is the fine 
palace TJi ning kong. The emprefs-mother lives 
there at prefent. Every thing in this palace is beau- 
tiful. There are little gardens very neat and well 

kept. 
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kept At tBe caft of the Taj ho tien is likewife a 
fine palace, where the prince heir, with his court, 
refided in the time of the emperor Kangbi. It is a 
very beautiful palace, and highly ornamented. 

In the inclofure of Kong tcbingy or Tfe kin, there 
are tribunals, a great number of magazines, manu- 
fedtures, the imperial apothecary's (hop and printing- 
houfe ; fchools for the Chinefe and Tartar languages ; 
and feveral temples of idols, one of which, lately 
made for the lamas, coft immenfe fums. 

N"^. 2($, 28, 29, are the gates of the great inclofure 
called Kin chan. It is properly a beautiful pleafure- 
houfe, which the prefent emperor has caufed to be 
extremely embellifhed. There are in it fine gardens 
with walks of trees, very rich and elegant apartments, 
halls for the muficians and ct^medians. From the 
mountain m, the laft emperor of the dynafty Ming^ 
feeing the city taken by the rebels, hanged himfelf 
on thus morning of the 15 th of April of the year of 
our Lord 1644. On the day before, the 14th of 
April, the emprefs hanged herfelf in the evening in 
the palace. The mountain in Kin chan was made 
by art a long time ago. 

At the weft of the inclofure Kin chan and Tfe kin 
obferve the great laos. 5+ is the peta, or white py- 
ramid. This pyramid ftands on a fmall mountain, 
which makes an ifland. The prefent emperor has 
built there, in the form of an amphitheatre, I da 
not know how many apartments with covered and 
open galleries, well built, and in a good tafte : the 
point of view is charming, and the galleries, which 
run over the lake, are extremely beautiful. There 
are two or three temples of idols. 53 is a fine 

4X2 building 



{706] 

building with a temple of idols; and in if a ftatub 
of Fo of an extraordinary height. It is of copper, 
gilt, and coft great fums. 76 is a very beautiful 
palace called Tng tay^ with fine gardens, fine halls, 
and fine walks. 

55 is the palace, in which is placed the tablet of 
the emperor Kang bf\ grandfather to the prcfent 
emperor, who at regular times goes thither, in order 
to honour the memory of that great prince, one of 
the moft illuftrious and fortunate fovereigns of the 
empire of China. 

8 1 is the houfe and church of the French Jefiiits. 
The houfe (lands in 39*^ £s^ of northern latitude, or 
poffibly fome feconds more, and 114^ to the eaft 
of the obfervatory of Paris. This fituation, with 
regard to latitude and longitude, is founded upon a 
confiderable number of aftronomical obiervations. 
By means of a fcale, which may be made, we have 
the diilance between this houfe and the other parts 
of the city, noith and fouth, eaft and weft ; as like- 
wife the latitude and longitude of all the places in 
the city of Peking. 248 is the houfe and church of 
the Portuguefe Jefuits ; 170 the houfe and church of 
the Portuguefe Jefuits * ; 131 the houfe and church 
of the Ruffians. A little to the eafl of N^. 176 is 
a fmall houfe and chapel for the Rufilians fettled at 
Peking for above feventy years pafl. 

31 is Kou leou f, the Tower of the Drum 5 32 is 

Sin thcfe two boufes are Jefuits of odier nations. They are 
d Portuguefe, becaufe thefe houfes and churches depend. on 
the miffion of the Jefuits founded by die king of Portugal. 

t There are beaten there the five watches of the night. The 
iciind is heard thro' the i¥hole city. 

Tdong 
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^cbpng lem^ the Tower of the Bell ; in which is a 
very urge bell J. 

179 was formerly the palace of the fourth fon of 
the eaiperqr Kang hi after the death of Kang hi. 

'This pnnce reined under the name of Tong tcbing. 
His. fon the prefent emperor caufed this palace to be 
demolifhed, and to be rebuilt with an extraordinary 
magnificeribe. In the hall is the tablet of Tong 
tcbing I and there are in this palace grand apartments 
for the empefor, when he goes thither to honour the 
memory of his father. The emperor has eredled 
here ai temple of idols for the lama of Thibet ; and 
ther^ are apartments for above three hundred lama's. 
Thefe have Chinefe and Tartar difciples to the num- 
lier pf two hundred. Here are taught, in the Thi- 

["pefLfixi langi^age, called hcvt Tan gwt^ the fcienccs, 

' arts, mathfefnatics/phyfic, fpirituality, and the pagan 
religion. In this beautiful inclofure there are ftatU'- 

* aries and painters. This building is not at all infe- 
rior in beauty and magniiicenoe to thofe of the palace 

. of Peking, or to thofe, which the prefent emperor is 
going on t9 i^d in his pleafure-^houfes. 

200 Koue be kien is the imperial college. The 
great hall, where Confucius is honoured, is a very 
beautiful one. There are likewife halls for honouring 

^ the difciples of this philofopher and feveral eminent 
'Chioefe learned men, who have followed his doc- 
.fline with fuccefs. The emperor goes thither fome- 
times to perform the ceremony to Confucius as ma- 
iler and inffarudor to the empire. The avenues^ 

% T4ng h, eosperor of the laft dynafty Mng^ built there two 
towers* 

courts. 



courts, ahd apartments, of Koue he lien have a mod 
majeftic appearance. 

70 the Imallcr obfcrvatory. 

108 the imperial obfervatory, built by Kia btrig^ 
emperor of the laft dynafty Ming. 

136 the tribunal of mathematics, Kin tien hen. 

137 the tribunal of mandarins, Ly pou. 

1 39 the tribunal ©f rites and ceremonies *, Ly pou. 
J 33 Ping pou^ the tribunal of war. 

134. Kong poUy the tribunal for public works. 

140 Heu pou^ the tribunal for the finances. 
142 the tribunal of princes, Xfong.ginjou. 

a 68 Hing pou, the tribunal for criminal cauies. 
1 44 Li Jan yuen, the tribunal for foreign nations, 
Thibetans, Eleuthians, Ruflkns, and indeed for ^^1 
foreigners, who come by the way of Tartary from 
the weft 

369 Tou tcha yuen, the tribunal of the cenfors of 
the empire. It -has under it the provofis and mare- 
cbauU'Se. 

233 the tribunal oiKieou men ti toUy or governor 
of the nine gates, that is^ the governor of the city. • 

185 the tribunal of the judge of tlie city. This 

judge is here called Fou yn^ He has under him two 

judges named Tcbi hyen. One of thefe is the judge 

of the diftrid: . called Ouan^ ping bicn ig^. The 

- other is called the diftrid of Jay tfing bien 182. Thefe 

• diftrifts are within the city and without h. What is 

, called at Peking ton yn is called elfe where tcbi fou. 



* The tribunals of the minifters and grand maftcrrof the ejnr 
pcror's houfc are in the inclofurc Tfe kin. 

128 
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128 Is the tribunal of Han lin, or the chofen 
dodlors of the empire. This tribunal, called Han 
linyuen, is a very confiderable one : it has the care 
of the regifters for the Chincfe hiftory. All the 
learned men of the empire, and the colleges and 
fchools, depend upon this tribunal. Here are chofen 
the judges and examiners of the compofitions for the 
degrees of the learned men ; as likewife thofe, who 
arc moft capable of writing verfes and pieces of elo- 
quence for the ufe of the palace and emperor. 

107 Kong yuen is the mclofure, where the com- 

}3ofiti6ns are drawn up for the examination of the 
earned men. Here are a great number of little 
chambers or cells for the compofcrs, and fine apart- 
ments for the mandarins appointed to preferve good 
order, and to prevent thofe, who compofc, from 
making ufe of the compofitions of others. 

273 Tchoua kou ting is a pavillion, in which is a 
drum. Mandarins and fcldiers keep guard here day 
and night. In ancient times, when any perfon had 
not juftice done him, and thought himfelf oppreflTed, 
^c went and beat this drum ; at the found of which 
the mandarins ran, and were obliged to carry the 
complaint of the party oppreflTed to the great men or 
jninifters. Upon which information was taken of 
the fadt, and juftice done. At prefent the ufe of 
this drum is abolifhed ; but it has been thought pro- 
per to preferve this ancient monument of the Chinefe 
government. 

217 Ti ouangmiao is a palace, wherein are the 

tablets of a great number of the ancient emperors of 

China. At the time of the equinoxes the emperor 

goes thither to perform the ceremonies to thefe de- 

8 ceafed 
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ceafed emperors. See the notes on the 7? owng 
miaoj p. 723. 

92, and the continuation of the buildings to the 
north, contain the magazines of gunpowder, falt- 
petre, and nitre. In the city are many other maga- 
zines. I do not name them here. They have their 
numbers. Thefe magazines are of cloth, mats, Ikins^ 
oil, wine, vinegar, wood, coal, porcelain, tea, vamifb^ 
filk, Gfc. 

The city is divided into eight quarters for the 
bannieres of the Tartars Mantcbeou^ the Tartars 
Mongou^ and the Chinefe called Han kun^ who fol- 
low the Tartars Mantcbeou^ and fubmkted to them 
when they entered China. Since that time the Chi- 
nefe Han kun are become numerous and powerfiit 
Thefe eight bannieries are divided by this means as 
it were into twenty-four ; viz. eight of Mantcbeotiy 
eight of Mongouy and eight of Han kun. Each ban* 
niery has its officers, magazinas, and arienal. Thefe 
are pretty fpacious inclofures, each of which has it 
number. 

94 is an inclofure, in which are kept tygers i and 
240 an inclofure, wherein are elephants. 

65 T^Janyuen is an inclofure for (ilk-worms. 

^47> '5^1 ^5^y ^^ public granaries, very weu 
built. Without the gates 146, 173, are m^yiv ^cif 
thefe public granaries ; as alfo in the environs 0/ the 
city to the north, fouth, eaft, and weft. The largeft 
and moft magnificent are in the city of Tong tcbeou^ 
four French Leagues to the eaft of Peking. 

37i 38, 4^* 52, J4, J9, 60, 66^ 80, 83, 84, 8f, 
P^ 93» "7> 1^8, 152, 154, ij6, 160, j6f, 178, 
196, 203, 210, 21 J, 218, 22f, 22^, 230, 2J0, 255, 

26l> 
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«M( I, thele mimbers mark temples of idols. Some 
of lliefe numbors mark balls for honouring of illuf-. 
trious deceafed perfons ; but of thefe there are only 
a few. There arc feveral fmall miM^ which are not 
numbered. In the Chinefe city, in die fuburbs, are 
many temples of idols ; and ibme even in the em* 
peror's palace. And almoft ail the pa^es of the 
princes have idol tetxiples. 

33> 35j 3<5> 6i> 02, 64, 6y, 5«, 71, lop, 116, 
ta8, 133, 134, 135, i3(^, 137, 13^, 140, 141, I4^> 
144, iBo, 182, 185, 193, lip, 222, 233, 243, 251, 

*5^> ^53* ^54. ^i5> ^ipi *<^i ^^7^ *<^^» ^^5^, ^7^. 
271, 25)7, thefe numbers mark the tribunals, as 
Well thofe, which I have already nieiitiotied) as many 
«idier fubaltern ones, which depend on them. There 
is one for the phyficians. 

Id, H9, 121, 124, 125, 125), 14B, 149, 15J, 
t6t, 161, 166, 172, 174, 175, \y6, 192, 194, 195, 

504, 108, 209, 21<5, 220, 2JI, 214, 232, 237, 238, 

»39i 141 > 444, 247, 24p, i(J2, 263, 2(^4, mark the 
pdaces of the princes kA the blood, who are divided 
into feveral claflee %fing wang^ reguti of the firft or- 
der ; Kun ouangj reguli of the fecond order ; Pey fr, 
reguti of the third order 5 Pty tfe^ rtguti of the fourth 
onkr; KMg^ or counts, divided ftill farther into 
other claffcs ; and Tfi^mg kun^ or generals of armies, 
divided likewife into odier ckfles* 

Sonfie years ago the emperor caufed to be meafured 
the circumference of the vralls of King tcbing^ of 
Scaag Uhingj and of I/e kin^ &c. as likewife the 
breadth of the ftreets, the (pace filled by the miao, 
Mur three churches, diat ol the Rudkns, palaces^ 
C^c. The Chinefe city was not meafured. A draw* 

Vol. 50. 4 Y ing 
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ing of all this was made at largfe, and then re* 
duced to a fmaller fcale, as it appears here. I 
will not undertake for the perfedt exadtnefs of it, 
either in the meafures or the redudion. All this is 
by a Chinefe hand. The foot made ufe of in this 
menfuration is to that of France as looo to 1016. 
1 800 of thefe feet make a ^ *. By the fcale to be 
fecn in the fmall plan, and from the dimenfions of 
the fouth and eaft walls of King tcbingj may be de- 
duced all the dimenfions. The circumference of 
the walls of the Chinefe city has been formerly mea- 
fiired, and well, by feveral meafures ; and the refuk 
of them may be feen here by the fcale. 

The fouth wall of Kifig tcbing is from eaft to 
weft eleven ly and near a third. The eaft wall from 
north to fouth is nine ly and fome paces. So that 
the city is not fquare, as feveral perfons have written. 

The perfons employed by the emperor to meafure 
did not think of n^afuring the fpace, which con- 
tains the houfe and church of the congregation de 
propaganda Jide. This houfe and church are fituatcd 
to the fouth between number 207 and a fmall bridge 
to the weft of number aoi. 

In the accounts fufficient mention has been made 
of the walls and gates of the city of Kir^ tcbing i 
for which reafon it is not neceffary for mc to fey 
any thing concerning it. 

In the year of our Lord 1267, the Tartar em- 
peror Koublay ban (in Chinefe iuen cbi tjhu) built 



♦ The feet arc diflfcrcnt in China; but 1800 feet always make 
a hf. According to die mcafuic of the foot the Ij will be grcttir 
or Icis. 

X the 
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the city called 7*^ ton. It is the principal part of 
the prefent city of King tching. It contained the 
Kin chun^ a palace Tng ta)\ Hoang tching^ Tfe 
kin^ &c. the walls of the city, an obfervatory, the 
towers of the Drum and the Bell. Tong A?, em- 
peror of the laft dynafty Tay ming^ made great altera- 
tions in the city built by Tuen cbi tfou. 

In the year 1406 the emperor Tong lo undertook 
to build ftronger and higher walls, and more magni- 
ficent gates, to the city ; to rebuild the Hoang tcbtng^ 
the emperor and emprefs's proper habitation, and 
the feveral parts of T]e kin, the courts, hall of the 
throne or of Tay ho tien, the Kou leou^ the Tchong 
leou. He undertook alfo to build the Sien nong 
tan and Tien tan^ which are now in the Chinefe city. 
On account of the wars with the Tartars, the works 
undertaken by Tong lo were not finiflied till the year 
of our Lord 142 1. Since that time, in the Kin tcbin 
fome alterations have been made in the palace, and 
a good number of new miao and palaces have been 
built. The emperor Kia tfing built the Chinefe city 
in the year of Chrift i 5-44. 

The gates and walls of the Chinefe city are not 
all equal in beauty to thofe in the city King tching. 
The ftreets are neither fo broad, nor fo well kept in 
repair. More than a third of the fpace of the Chinefe 
city is not inhabited. It confifts only of fields and 
gardens. The fpaces occupied by the Sien nong tan 
and the Tien tan are vaft \ and between thefe two 
there is a very broad road. In this Chinefe city are 
fomc mofques for the Mahometans. The inhabited 
part of this city is much more fo than the city King 
tching and H^arg tching. In the Chinefe city are 
vaft inns for thofe, who come out of tlie fouthern 

4Y 2 provinces 



provinces to Peking. Here are likewife a curiouS' 
raanufafture of lieou ly or Chinele glafs, rich mer- 
chants of women's ornaments,, of gold, of the plaixt 
gin cheng fo much efteemed and fo d^ar here, of 
varnifhcd furniture, tea, fluffs of value, &c. The 
bookfellers fliops arc alfo in this city^ It is to bc: 
remarked, that the walls of the Chioefe city ajid 
King tcblng do not run dire(Stly north and fouth and 
eaft and weft, but decline towards the north-weft 
2*" 30^ and as much fouth-eaft:. It is probable,, 
that the archite<Ss employed in directing the btiild*^ 
ing of theie walk made uie of a compafs ;, and thai: 
the declinatiation of th^ oeedle was thea what » 
mentioned above. 

What I have faid of the: \Ma3is of the city is^ like-* 
wife to be faid of the walls, of Hoang tchin^' astd of 
%fe king. 

At the time of building tlie city King tcbingy and 
the Chinefe city, the Chincfe aftronomecs very wdl 
underftood, that the noFth and fbuth oi the compafft 
was not the north and fouth of the heavens at Peking ^ 
they knew, that the needle declined to the north- 
weft and fouth-eaA ; but that this declination was 
not confiderable. 

Without the gates of the Chinefe city> and of 
King tcbing^ I mark the fuburbs ; which are very 
fill! of peo^e and merchants, and like fo many dttcs; 
In moft of thefe fuburbs there are fine temples of 
idols. 

The Sien nong tan in the Chinefe city is almoft 
fix ly in circuit. Thefe three words fignify, The hull 
of the ancient huft>andmen. 

The emperor goes thither every year in the fpring 

to 
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to tiH the ground, and facrifices on that hill to hea- 
ven. The emperor's apartments there have nothing 
magnificent in them -, but the cerenoony of plough- 
ing is a folemn and curious one, and d^fervcs a par- 
ticular defcription. The emperor tills under a fmall 
covering of mat. When he has ploughed about half 
aa hour, he afcends a large alcove, from whence he 
fees the princes, great men, and mandarins, plough 
in the fields,, which are not covered with mats. 
While the emperor is ploughing, a good number of 
peaiants fing ancient fongs on the importance of 
ploughing. The emperor, princes, and great men, 
are dreffed in the habit of plough-men, and their 
inftruments of hufbandry are very neat, and kept in 
a magazine. There are granaries for the ^ain pro- 
duced by this tillage ; and it is carefully remarked, 
that the grain from the emperor's tillage is much 
better than that from the labour of others. From 
this grain are made feveral cakes for the varloi^ fa- 
crifices to Heaven or Chang ti. The emperor pre- 
pares himfelf for this ceremony by fafting, prayers 
to heaven, and a kind of retreat : and the intention 
of it is to keep up a memorial of thofe times, in 
which the princes themfelves tilled the ground. This 
ceremony is of the higheft antiquity in China. 

Over againft the Sien nong tan is tlie TUn tan^ or 
Hill of Heaven, near ten ly in circuit. Every thing 
here is magnificent. The emperor goes thither every 
year at the winter folftice to facrifice to heaven. Hte 
prepares himielf three days for this ceremony by 
fafting, in a palace of T^ien tan^ called the palace of 
fafiing. The hill, on which the emperor facrifices, 
k magnificently adorned. . At the four avenues are 

beautiful 
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beautiful triumphal arches of fine marble ; and the 
hill is afcended by elegant fteps. In this ceremony 
are introduced many ufages contrary to the ancieht 
Chinefe dodtrine concerning the facrifice to heaven. 
On the day of the winter folftice are added the ho- 
nours paid to the five planets, that is, to their fpirit. 
Thefe ceremonies added to the facrifice to heaven are 
not very ancient. There are likewife honours to the 
firft founders of the reigning dynafty. At feveral 
other times the emperor goes to Tien tan to perform 
a facrifice to heaven, and to honour his deceafed an- 
ceftors. 

To the north of the Hill of Heaven is a large and 
high terrace, on which is a moft magnificent hall in 
honour of Chang ti^ or the fovereign Lord, and of 
his anceftors. On the frontifpiece of this hall the 
prefent Tartar emperors have caufed an infcription 
to be placed to Ap cat ban, or the Lord of heaven. 
To this Tartar infcription anfwers the Chinefe cha- 
racter Kien ; which has the fame meaning as the 
charafter Tien^ heaven ; and it fignifies the Chang 
tiy who is intended to be honoured in this hall. The 
tablet for the Chang ti is in a place, which fliews, 
that the honour paid to Chang ti is of a diflfcrent kind 
from the honour paid to anceftors. 

Without the eaftern gate of King fcbingy N^. 14^, 
is Ge tany or Hill of the Sun. At the vernal equi- 
nox the emperor fends hither a prince or great man 
to honour the fun, that is, the fpirit of the fun. This 
inclofure, tho' elegant enough, has nothing very re- 
markable ; nor is the ceremony very ancient. 

Without the north gate of King tcbingy at N^. 
183, is Ti tany or the Hill of the Earth. At the 
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fummer folftice the emperor goes thither to facrifice 
to the earth on the hill. Many of the learned men 
at prefent diftinguifh this facrifice in the Ti tan from 
the facrifice in the Tien tan. But, according to the 
dodtrine of Confucius, the facrifice to the earth has 
the fame objedt as the facrifice to heaven. In both 
-the fupreme Lord Chang ti is to be honoured. I do 
not know, whether the emperor adheres to the pure 
dodrine of Confucius, and whether he does not pre- 
tend to honour the earth, or fpirit of the earth, by 
performing a facrifice, which originally had for its 
objedt the Chang ti^ as we are aflured by Confucius. 
The inclofure of Ti* tan is a vaft one j but is not at 
all equal in beauty to the Tien tan. 

Without the weftern gate of King tching, N^. 
ail, is JTue tan, the Hill of the Moon. At the 
autumnal equinox the emperor fends thither a prince 
or great man to honour the moon, or fpirit of the 
moon. This ceremony is not very ancient. This 
inclofure is a neat one, and pretty large. 

Between the two north gates of King tching, N*'. 
183 and 188, is a vaft efplanade for the exercife of 
the troops both horfe and foot. 

To the north of this efplanade are two beautiful 
temples of idols for the lamas. Thefe two monaf- 
teries are very elegant. The emperor and the Tartars 
Mon gou lay out great fums on thefe two monafteries 
and the two temples of the lamas. 

In the year 1 1 1 1 before Chrift, Ou ouang^ founder 
of the dynafty Tcheou^ nominated his brother TcLao 
kong prince of Ten. Ten is the ancient name of a 
pretty extenfive country, in which Peking ftands. 
This prince of Ten buUt a city there, a league arid 
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half fouth-wcft of the city King tching. This city 
was called l\ii king^ or the court of Ten. It became 
afterwards confidcrtblc ; and the prince of Ten very 
powerful in the country of Petcbeli and Leao tong. 
In the year 222 before Ghrifl: the emperor 7)!n cbi 
boang deftroyed the power of the princes of Ten^ the 
defcendants of Tcta9 kong^ and feized their dcnni- 
nions. The founder of die dynafty Han deftroyed 
the power of tlic family of %/in cm bodng. In the 
time of the dynafty 7Jin^ before the Chriftian cera, 
and of the dynafty Han^ the city of Ten was an im- 
portant government, on account of the neighbourhood 
of the Tartars. Some time after the dynafty Han 
feveral Tartar princes Sienpi made themfdves maft?ers 
of the country of Ten. During the dynafty of Tang 
the city of Ten was ftill a confiderable one. After the 
deftrudion of that dynafty the Tartars Ki tan ^ made 
themfelves mafters of Tartary^ and the provinces of 
Cbanfyy Pett:belt\ and Leao tong. Their power was 
formidable to the Chinefe. Their court vras in the 
city of Ten^ which they adorned and inlarj^. Thele 
Tartars had, like the Oiinefe emperors, tribimals; 
one for the mathematics, and anomer for biftorv *^. 
They had likewife fome illuftrious princes, and Kept 
fome correfpondence with die Caliphs. 

The Tartars Nuntcbe deftroyed die power of 
Leao. Their court was aUb at Ten ; and they ma<k 
it as magnificent and large a city as Peking is noir. 
The Mc^ Tartars deftroyed the empire of the 

* This power is called in China the dynafty Leao. 
t There is extant, in the Chinere and Tartar MarUcbeeu lan- 
guages, aa hiftory •£ the dyaafty of JTi tan. 

Nuntcbe 
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Nuntcbe or Kin. Their court was at fir ft at Ten i 
iwit the Tartar Mogol emperor Koublay demoliflied 
that city) and built what is now called King tching : 
^t leaft King tcbing is a good part of the city built 
*by Koublay J which was fome ly larger. The em- 
|)eror's palace was Itkcwife larger. 

This city Kir^ tcbing is that, which Marco Paulo 
•calls Cambalu. Car is kban^ which Signifies a king ; 
-and balu is a corruption of an old Mogol word balga^ 
or balaby which fignifies a city : whence is formed 
the word balgafan in Mogol or Mongou, which fig- 
lilies city. Khan baliL, or kban balotL, fignifies the 
ix)3ral city. King tcbing^ in the time of Marco Paulo, 
was the capital of the empire of China. The Per- 
iians and Arabians^ from the Mongou word kban 
imloUy or kban balgafun^ or kban balga^ formed the 
word kban balik or kban baleky which figniiies affo 
the royal city. This name was given by the eaflern 
people to the city oiCaifongfou^ the czyitsX<>( Honan^ 
«nd to that of Nanking, the capital ot Kiangnan^ at 
the time when thefe cities were the court of princes. 
This name was alfo given to the cities of Tartary^ 
when fome powerful princes kept fometimes theii' 
court there. What I have remarked concerning the 
words kban balik^ kban bakk^ kban balga^ &c. is to 
be applied to the words ^^r^^ balik^ ordou balik. Ordo^ 
or ordou^ or orto^ fignifies royal, imperial, in the Mo- 
gol or Mongou language. So ordou balik fignifies a 
court, a royal city ; and thefe words arc in fadt the 
names of fome old cities, where the Mogol or Mon- 
gou kings kept their courts. 
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Remarks on N^. 5, Fan king tchang ; which is 
the place where the foreign claflical books are 
kept. 

Tcbang fignifies magazine, or large placcj where 
any thing is contained. Fan fignifies ftranger or fo- 
reigner ; and king fignifies a claflical book. 

The Jews of Catfongfou^ the capital of Honan^ 
firfi: told the Jefuit miffionaries, that they conceived, 
that the Hebrew Bible was preferved at Peking in 
the place called Fan king tcbang. Thefe firft miflio- 
naries negledted to make a fearch for it at Peking, 
or did not think of it. But it did not efcape the at- 
tention of Father Bouvet, a French Jefuit, who went 
to Fan king tcbang. The antient place, where the 
foreign books were kept, had been deflroyed 5 and 
thofe books removed into a neighbouring miao^ where 
there were bonzes. Father Bouvet went to this miao 
with two other French Jefuits ; but they found only 
the Koran, fragments of the claflical books of the 
Indians, and the claflical books of the lamas ; the^ 
whole in bad condition. Father Bouvet thought,, 
that he faw in an old coflFer Chaldee, Syriac, and 
Hebrew charad:ers. The bonze would not (hew the 
place, where Father Bouvet thought that he had 
leen thofe characters, which, on returning to the 
miao^ were not found. The emperor had ordered 
the bonzes to fhew every thing to Father Bouvet.. 
All the claflical books were afterwards removed to 
the palace J the miao was demolifhed; and there 
remained nothing but the name of Fan king tcbang^ 
When I paflfed thro' Caifongfou^ the Jews, in the 
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prcfence of Father Gozani, who.ferved me as inter- 
preter, affured me, that I fhould find the Bible in 
the Fan king tchang. Thefe Jews had not been at 
Peking. What they faiid was in confequence of what 
they had been told by old Jews, who were deceafed. 
When I arrived at Peking, I made inquiries myfelf, 
and caufed inquiries to be made by others ; but I 
could not find the Bible. It is not yet an hundred 
years fince there were at Peking fome Jewifli fami- 
lies ; which afterwards turned Mahometans. A 
Mahometan, who was a man of parts, aflTured me 
feveral times, that the Bible was in the poflieflion of 
the Mahometans here, whofe anceftors were Jews. 
But when, in confequence of what he faid, inquiries 
were made, nothing was found. This Mahometan 
informed me likewife, that he had made inquiries ; 
but if he had done fo, his refearches proved unfuc^^ 
cefsful. 

Remarks on the Ti ouang miao, N^. 217. 

I. The emperors, whofe memory is honoured 
there, are 

The emperors Tou hi. Chin Nong, Hoang tt. 

The emperors Chao hao^ Tchouen biu, Ty co, Tao, 
Cbun. 

The emperor 7//, the founder of the dynafty Hia^ 
and thirteen other emperors of that dynafty. 

The emperor Tching tang^ the founder of the dy- 
nafty Change and twenty-five emperors of that dy- 
nafty. 

The emperor Ou ouang, the founder of the dy- 
nafty Tcbeou, and thirty-one emperors of that dy- 
nafty. 
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The foundier of the dynafty Han, and twenty 
emperors of that dynafty, who are called weftcm 
JXM9 eaftern Han, and later Han. 

The founder of the dynafty ^ang, and fourteen 
emperors of that dynafty. 

The founder of the dynz&yr Scfig, and thirteen* 
emperors of that dynafty ;; which is allied the north- 
em Song and the fouthern Song. 

Gen tchis khan, or Temoug in, the founder of the 
dynafty Yuen^ is the dynafty of the Mongpl or Mo* 
gol Tartars. Befides the founder of thi5 dynafty, 
there are ten other emperors of this dynafty, whofe 
memory is honoured in the Ti ouang miao. The 
four firft en^erors of this dynafty^^ viz. Gen tcbis 
kbany Ogo tay^ Kouey yevou, imd Akng ko, reigned 
in the northern provinces, and had not cc^quered aU 
China. The emperor Cobilay, or Kmblay, in Chinefr 
Tuen cbitfou, completed the conqucft of China* 

The founder of the dynafty Ming, and the ekvea 
emperors of this dyaafty. 

The emperor Ogo tay, the fecond of the dynafty 
Tuen, completed die deftruftion of the djrnafty of 
the eaftern Tartars, called Kin. It reigned to the 
north as long as the dynafty Song reigned to the 
fouth. In the T# ouang miao is honoured the me* 
mory of the founder of this dynafty Kin, and &m 
other emperors of it. 

The founder of the Tartar dynafty Kin deftroyed 
the dynafty of the Tartars Ki tan, called Leao^ winch 
conquered a great part of North China and Tartary. 

In the T/ ouang miao is honoured the memory of 
this Tartar dynafty Leao, and five other emperors of 
the Tartars Ki tan^ whofe country waa ia thx of 
Parin in Tartary, among the Mongou or Mogob* 

7 Continua^ 
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Continuation of the Remarks on tbeTi ouang miao. 

2. In the palace of Peking, and elfewhere, there 
are great halls, in which honours are paid to the 
memory of the deceafed emperors of the reisning 
dynafty of the Mantcbeou, The firft and fecond em- 
peror reigned in Eaft Tartary* The emperor Chun 
tcbi began to reign in China. If we reckon the pre- 
ient emperor in the number, there are fix emperors 
Mantcheou. Father Couplet, and others, are mif- 
taken in reckoning one more. This error was oc- 
cafioned by the years of the reign of T^ay hong^ the 
fecond emperor, having had two names. Father 
Couplet, and others, took the two names of the 
years of the reign for the name or title of the two 
emperors. 

3. In the TV ouang miao is honoured the memory 
of fome illuftrious perfons in the different dynafties. 
The fame is done in the hall, where honour is paid 
to the memory of the deceafed emperors Montcbeou r 
and there are there tablets {<x ia nKiny illuftrious per- 
fons among thofe emperors. 

4* In the 77 ouang miao are placed none of tlic 
emperors of the dynafty Hin before Chrift, nor any 
of thofe between the dynafties Tang and Han^ nor 
of thofe of the five fmall dynafties after that oF 
Tang. Befides, in each dynafty there are fome em- 
perors, whofe tablets ^e not placed in the Ti ouang 
miao. The reigning dynafty has not thought it a. 
duty to pay honours to thofe emperors, but con- 
fidered them as unworthy the pompous title of Tin 
tfe^ or Sons of Heaven. 

f. The 
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f. The Tartars Stcfi pi, who came from the con- 
fines of Leao tong and Mongol or Mogol Tartary, 
had hords named To pa. One of thefe hords made 
thcmfclves mafters of Tartary Leao tong^ and of fe- 
veral northern provinces of China, This Tartar 
power has the Chinefe name of Oiiey. It has pro- 
duced feveral great princes. The year of Chrift 386 
is reckoned the firft of that dynafty *, which reigned 
above 180 years. I do not know why the reigning 
dynafty has not placed the name of any of thefe 
emperors in the 7 / ouang mtao. 

6. If we fuppofe, firft, that all the books of the 
hiftory of China (hould be loft, or the contents of 
them (hould not be known in Europe ; and fecondly, 
that the catalogue of the emperors, who are men- 
tioned in the Ti ouang miao^ ftiould fall into the 
hands of fome European critics ; it is probable, that 
fuch a catalogue would occafion many falfe reafon- 
ings with relation to the fucceffion of the emperors, 
who have reigned in China. 



Of which dynafty there is extant a very curious hift«ry. 
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XCVII. An Attempt to Improve the Manner 
of working the Ventilators by the Help of 
the Fire-Engine. In a Letter to Tho. 
Birch, D. D Secret. R. S. from Keane 
Fitz-Gerald, Efq\ R R. S. 

S I R, 

Read June 8, / | ^HE reverend and ingenious Dr. 
'^^ ' Jl Hales, from whom mankind has 
received fuch benefit by his ufeful application of 
ventilators, being inclined to extend its ufe to thofe, 
who work in mines at great depths under ground, 
where the lives of many are loft by damps and noxi- 
ous vapours, occafioned by the want of a free cir- 
culation of air ; and finding by experience, that ven- 
tilators worked by wind do not operate above one 
third part of the year, and in calm hot weather, 
when moft wanted, do not operate at all ; did me 
the honour of applying to me for afliftance in con- 
triving a machine to work the ventilator, by the help 
of the fire-engine, which is now generally ufed in all 
mines for drawing off the water ; and which I have 
accordingly attempted, and hope it will anfwer the 
purpofe. 

As the lever of the fire-engine works up and dowiv 
alternately, and performs at a common medium about 
a dozen ftrokes in a minute, it was neceffary to con- 
trive fome way to make the beam, tho* moving al- 
ternately, to turn a wheel conftantly round one way^ 
and alfo to increafe the number of ftrokes to fifty or 
fixty in a minute^ 

The 



The model of a machine for this purpofc is com- 
pofcd of four wheels of different fizcs, two clicks, 
three pinions, and a fly ; which is put into motion 
by the part oif a wheel fixed to the arch of the lever 
of the fire-engine. 

The wheel, which is turned by the lever, or radier 
moved up and down by it, is loofe on its arbor ; and 
likewife one of the rochets, and the wheel next to it. 
The outfide rochet and outfide wheel are fixed on 
the arbor. 

There are two pinion- wheels fixed on the arbor; 
one on each fide, near the edge of the wheel moved 
by the lever, which turns them. 

There are alio two clicks ^ one fixed to the great 
wheel, the other to the frame. Thefc exclufive of 
the wheel that moves the fly. 

The efFed: is, When the lever moves the whed 
downwards, its click forces the rochet fixed on the 
arbor to move along with it, and the other wheels 
the fame way. When it moves upwards, the click 
fixed on the frame ftops the larger rochet, and the 
wheel next to it, which are pinned together. This 
wheel being ilopped, and the great wheel carried 
upwards by the lever, the pinion towards the edge 
of the great wheel is forced round it, and moves 
the pinion on the other fide the great wheel ; which 
>pinion moves the wheel fixed on the arbor, the con- 
trary way to the great wheel, which is carried up- 
wards by the lever. By which means, the arbor is 
conftantly turned the fame way, when the lever of the 
fire-engine is moved either upwards, or downwards. 

Upon the arbor there is alfo another great wheel 
fixed, which turns a pinion : on the arbor of which 

pinion 
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pinion is a crank to n16ve die ventilator^ and alfo a 
fly fixed to the end, to help the motion of the crank, 
which in the model is turned three times for each 
ilroke .of the lever, and may be incre^ed or djmpi'- 
niftied, according to the niimber of teeth iu the^ 
pinion. . * ; / ''/ ' "l 

The number of teeth in die great wheel movbrf 
by the lever is fixty-fix; but need not have teddi 
dbove half way round. 

Tht wheel fixed to the rochet has thirty-threrf 
teeth, and its pinion eleven. * ' 
^ The wheel fixed on the arbor, on the outfidc; hal 
twenty^four teeth, and its pinion fixteen. • ^ 

The wheel, which mrns the fly, has ninety tecth^ 
dnd the pinion turn'd hy this wheel ten. 

The greater the number of teeth in the rochets^ 
the beltef . * > 

, This machine may alfo be applied to other ufefiil 
purpofes at mines; and it may be eafily made tp 
turn a miU to grind corn ; or to turn a wheel to raife 
coals, or whatever elfe is wanted to be raifed frbnl 
the mines. As I have not met with any thing of 
the kind defcribed, I take the liberty of defiring yod 
to lay it before the Society ; and I hope it may be 
made fome way ufeful to the public. ; 

lam. Sir, 

Your mofl: obedient humble Senranl^ 

. • • » 

^jSe>?hf^8. Kea. Fitz-Gerald. • 
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EMphfuuiofi of the fbre^ failcf. 

The wheel A {TaB.zS.), which is turned hy the 
lever fi (TaH. ly.)^ or rather moved up and aown 
by it, is loofe on it$ arbor; aid likewite one of the 
rochets C {Ta&. t5.)> and the vrheel next to it D. 
The outfide rochet £» and outfide wheel F, are fixed 
on the arbor. 

There are two pinion- wheels G and H fixed oa 
one arbor ; one on each fide, near the edge of the 
wheel A, moved by the lever. 

There are alfo two dicks a and i ; one j fixed to 
the great wheel A, the other i fixed to the fi-ame. 
Thdfe exclufive of the whed I» that moves the pinion 
r, on the arbor of which, the crank d, and fly #, 
[Tat. 27.) are fixed. 

The cffeS is, when the lever B nx)ves the wheel 
A downwards; its click ^, forces the rochet £, fixed 
on the arbor K, to move along with it, and the other 
wheels the fame way. When it moves upwards, the 
click 6 fixed to the Irame, ftop^ the krgpr rocket C^ 
and the whed D next to it, which are pinned toee^ 
ther ; and as the whed A is x:arried upwards by Uie 
lever, the pinion G towards the edge of it, is forced 
round the wheel D, and moves the pinion H, on the 
other fide the great whed A, which moves the wheel 
jP fixed on the arbor K, the contrary way to the wheel 
A. By which means, die arbor K is conftantly turned 
the fame way, when die lever of the fire-engine moves 
dther upwards, or downwards. 

The pinion G, by being made proportionally 
ibwikr tturn the pinion H, i^ps the arbor K in the 

fame 
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ikmc fwiftficfs of motion» when the lever is moved 
upwards^ as downwards. 

The great wheel I, fixed on the ^Aot K, turns 
^ pinion c^ on the arbor of which the crank d (to 
move the ventilator), and the fly e (to help the mo- 
tion), are fixed. The pinion ^» is turned tnree times 
by each alternate motion of the lever j which may 
be increafed, or dimini(hed» accor<£ng to the number 
of teeth in the pinion c. 

The number of teeth in the wheel A is fix^-fix, 
but need not be toothed above half way. Inftead 
of this wheel there might be a barrel, with a chord 
round it* fixed at each end of the arch of the lever, 
and proje^tix^ fomewhat from it; which, by the 
motion of the lever, woidd work in the fame man-* 
ner in other reipe<fts^ and be eafier made^ and at lefs 
expencc. 

The wheel D fixed to the rochet C has thirty-three 
teeth, and its pinion G eleven. 

The wheel F fixed on the arbor K ha« twenty- 
four teeth, and its pinion H iixteen. 

The greater the xunkber of teeth in the rochets, 
the better. 

Tj5. 26. contains the *pftttn (in parts) of ifce whole 
machine, accept the lever B.and fly ^ which are in 
Tab.iy. 

Tab. 27. alfo contains the elevation of the arbor, 
with its different fixtures ; W2:. 
Fig. I. The rochet C and wheel D {^ah. 26.) fixed 
together. 
2. The outfide wheel F that works the pinion- 
wheel H {^ab. a6). 

5A2 Fig. 
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Fig^'i* Th* t^^ pinion^ wheels H and G {TaB, 26.) 
,, fixed on their arbor. 
,4: The fame fixed to the wheel A {Tak 26.) 
by means of two cocks u and w {Tak. 26). 
5.' The arbor, with the wheel L and rochet^ 
fixed; t the place, where the wheel Alk 
fixed 
6. The elevation of the whole arbor. 



Tai. jS. The elevation of the whole machine, die 
fcver B {Tai, a/.) working the wheel A (Ta6. 26J. 

s (Ta6. 26.) a thin piece of metal fcrewed to Ae 

wheel A, to keep it in its place t on the tr» 

bor K (Tai. 27.) 
u {Tab. 26.) the cock, that faftens the pinion 6,^ to 

the infide of the wheel A. ' 

vf {Tab. i6.) the cock, that faftens die pinion H 05 

the outfide of the wheel A. - 

X {Tab. 27.) the arbor, on which the pinions G And j 

H are fixed. 
y {Tab. 26.) a ^ring, that keeps die click ^ in its 

place. 
L {Tab. 26.) a frame<*plate with the cent 

marked. 
2 The oppofite hole enlarged^ toiulmit the pixuoa^ 

to pals through. 
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, ^CVm. ^n Account offotfte Estperimems 
concerning the different Refrongibilky of 
Light, 5y Afr.John DoUond. ^^M:<j 
Letter /rtw James Short, M.A, F.R,S, 
Acad. Reg. Sued* Soc* 

To the Rev. Dr. Birci, Secret. R. S. 

Dear Sir, 
Read June 8, T Have received the inclofed paper from 
"7S8- J[ Mr. Dollond, which he deiires may 
be laid before the Royal Society. It contains^ the 
theory of correding the errors arifing from the dif- 
ferent refrangibility of the rays of light in the ob- 
jedt-glaffes of refrafting tekfcopes ; and I have found, 
upon examination, that telefcopes made according to 
this theory are intircly free from colours, and are as 
diftinift as reflecting telefcopes. I am^ 

Dear Sir, 

Surrcy-firect, Your moft obedient humble Servant* 
Sth Jujic, 1758. 

Ja. Short. 

IT is well known> that a ray of light, refrafted 
by paffing thro' mediums of different denfities, 
k at the fame time proportionally divided or fpread 
into a number of parts, commonly called homogeneat 
rays, each of a different colour *, and that thefe, after 
lefcadion, proceed diverging ; a proof, that they are 

differently 
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diffiotfitly refiraAed^ and that li^t coniifla of ptrti 
thatdiffiar in doppees of refraog^i^. 

Every ray of light paffing fix)in a rarer intt> a 
de&fer medium, b i tfract ed towards die perpeodicu^ 
Uri kitfromadenTeriiitDaTaKroiie^mmitfaeper* 
pendicular ; and the fines of the angles of incidence 
and rcfradion are in a given ratio. But l^ht con- 
fiding of parts, which are difierently refrangiUe^ 
each part of an original or compound ray has a ratio 
peculiar to itfdf ; and therefore ^e fldoit a hetero- 
gene ray is refi'a^d, the more will the colours di« 
verge, fince the ratios of the fines of the homoeene 
rays are conftant; and equal rdfradbions produce 
equal divergencies. 

That this is the cafe when light is tt&2lStcd by 
one given mediurn only, as foppofe any particular 
fort of gtafs, is out of ail difpute, being indeed felf- 
evident ; but that the divergency of die colours will 
be die fame under equal rcKaftians, wfaatfoever me- 
diums the light may be reftaded by, tfao* generally 
fuppofed, does not appear quite fo dearly. 

However, as no medium is known, which will 
refradt light without diverging the colours, and as 
difference of refrangibility fecms thence to be a pro- 
per^ inherent in light itfelf, Opticians have; upon 
that confideration, concluded, that equal refra^ions 
muft produce equal divergencies in every fort of me- 
dium : whence it fhould alfo fbllow, ihat tqtal and 
contrary rcfradtions muftiie* onlyd^oy eadi dl&ier, 
but that the divergency 6f die cddofs frma <frm re- 
fia^on would Kkewife be coirrefted by the «dier; 
and diere could be no poflibffiiy f)f praducitig any 
iiich thing as relGradlion, which if^idd not be smCted 

by 
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£unc fwlfeoefs of motion, when the leror is moved 
upwards, as downwards. 

The great wheel I, fixed on (kc arlx)r K, turns 
^ pinion c^ on the arbor of which the crtak d (to 
move the ventilator), and the fly £ (to help the mo- 
tion), are fixed. The pinions, is turned tnree times 
by each alternate motion of the lever j which may 
be increafed, or diminifhed, accor^g to the number 
of teeth in the pinion c. 

The number of teeth in the wheel A is fix^-fix, 
but need not be toothed above half way. Inftead 
of this wheel there might be a barrel, with a chord 
round it, fixed at each end of the arch of ^ lever, 
and projedUiig fomewhat from it; which, by the 
motion of the lever, woidd work in the fame man* 
ner in other reipe<5ts^ and be eafier made« aiui at lefs 
expence. 

The wheel D fixed to the rochet C has thirty-three 
teeth, and its pinion G eleven. 

The wheel I^ fixed on the arbor K ha« twenty- 
four teeth, and its pinion H fixteen. 

The greater the xuaiber of teeth In the rochets, 
the better. 

Tj5. 26. contains the •pflan (in parts) of ifce^holc 
machine .except the lever B.and fly ^, which are in 

Tab. 27. alfo contains the elevation of the arbor, 
with its different fixtures ; viz. 
Fig. I. The rochet C and wheel D {Tab. 26.) fixed 
together. 
2. The outfide wheel F that works the pinion- 
wheel H (T^^. a6). 

5A2 Fit. 
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ot fncreafed.the aqgle betweea the glais plates, tllLI; 
Ibund'the two contrary cefiadions to be equals' 
yrhich I difcQVcr^d by viewing an objeA thro' this 
double prifm ; which, when it appoureid neither ralfe^ 
her deprefledi I was iatisfied, that the refradions 
wet^ equal, and that the emo^^t rays were parallel 
to the incident. * 

Now, according to the preva]ling>opinion, the obr 
jcSt j(houid have appeared thro' mis double prifm 
quite of its natural colour ; for if the difference of 
refrangibility had been equal in the two equal re-^ 
Jfradtiohs, ' they would have redified each other r but 
the experiment fully proved the fallacy of this r^ 
ceived opinion, by^ (hewine the divergency of the 
light by the prifm to be ahnoft double ot that by 
the' water ;. for the objed^ tho* not at all rcftadcd^ 
.was yet as much infed^ with prifmatic colours, as 
if it had been feen thro' a glafs wedge only, whoie 
refrading angle was near 30 degrees. 

N.B. This, experiment will be readily perceived 
to be the fame as that which Sir Uaac Neveton 
mentions *; but how it comes to difier fo very 
remarkably in the refult, I ihall not take upok 
me to account for; but will only add, thatl 
ufed all poflible precaution and care in die prdi» 
cefs, and that I keep the apparatus by me tt> 
evince the truth of what I vmte, whenever I 

may be properly required fo to do. 

♦ 

I plainly faw then, that if the refrading angle 
. of the water-veffel could have admitted of a fufHciefit 

• Book I.:Paft it Pjop. 3, Experiment 8. of his Optips. 

increafe 
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Increafe, the divergency of the coloured rays would 
have been greatly diminifhed, or intirely reftified ; 
and there v^ould have been a very great refradtion 
without colour, as now I had a great difcolouring 
without refradlion : but the inconveniency of fo 
large an angle, as that of the veflel muft have been, 
to bring the light to an equal divergency with that 
of the glafs prifm, whofe angle was about 60 de- 
grees, made it neceffary to try fome experiments of 
the fame kind, by fmaller angles. 

I ground a wedge of common plate glafs to an 
angle of fomewhat lefs than 9 degrees, which rc- 
fradted the mean rays about y degrees, I then made 
a wedge-like veffel, as in the former experiment, 
and filling it with water, managed it fb, that it re- 
fradled equally with the glafs wedge ; or, in other 
words, the difference of their refractions was no- 
thing, and objefts viewed thro' them appeared nei- 
ther raifed nor depreffed. This was done with an 
intent to obferve the fame thing over again in thefe 
fmall angles, which I had feen in the prifm : and it 
appeared indeed the fame in proportion, or as near as 
I could judge ; for notwithftanding the refradlions 
were here afib equal, yet the divergency of the co- 
lours by the glafs was vaftly greater than that by the 
water 5 for objedts feen by thefe two refiradlions were 
very much difcoloured. Now this was a demon- 
ftration, that the divergency of the light, by the 
different refrangibility, was far from being equal in 
thefe two refi-adtions. I alfo faw, from the pofition 
of the colours, that the excefs of divergency was in 
the glafs ; fo that I increafed the angle of the water- 
wedge, by dififerent trials, till the divergency of the 

Vol. 50. sB light 
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were required to be fo fhort, in order to make the 
refradions in the required proportions, that they 
muft produce aberrations, or errors, in the image, as 
great, or greater, than thofe from the different re- 
frangibility of light. And therefore, feeing no me- 
thod of getting over that difficulty, I gave up all 
hopes of fucceeding in that way. 

And yet, as thefe experiments clearly proved, that 
different fubilances diverged the light very differently, 
in proportion to the refradtion ; I began to fufpeft, 
that fuch variety might poffibly be found in different 
forts of glafs, efpecially as experience had already 
fhewn, that fome made much better objedt-glaffes, 
in the ufual way, than others : and as no fatisfadory 
caufe had as yet been affigned for fuch difference, 
there was great reafon to prefame, that it might be 
owing to the different divergent of the light by their 
refraSions. 

Wherefore, the next bufinefs to be undertaken^ 
was to grind wedges of different kinds of glafs, and 
apply them together, fo that the refradlions might 
be made in contrary dire<%tons, in order to difcover, 
ts in the foregoing experiments, whether the re- 
fradion and divergency of the colours would vanifh 
together. But a confiderable time elapfed before I 
could fet about that work ; for tho* I was determined 
to try it at my leifure, for fatisfying my own curiofity, 
yet I did not expe<a to meet with a difference fuffi- 
cient to give room for any great improvement of 
telefcopes -, fo that it was not till the latter end of 
the year that I undertook it, when my firfl trials 
convinced me, that this bufinefs really dcferved my 
utmoft attention and application. 

5 B 2 I dif- 
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To make therefore two fpherical glaffes, that fiialb 
refraft the light in contrary diredlons, it is eafy to 
wnderftand, that one muft be concave, and the other 
convex ; and as the rays are to converge to a real 
focus, the cxcefs of refraiflion muft evidently be in 
the convex ; and as the convex is to refrad: moft, it- 
appears from the experiment, that it muft be made 
with crown glafs, and the concave with white flint 
glafs. 

And further, as the refradtions of fpherical glafles 
are in an inverfe ratio of their focal diftances ; it 
follows, that the focal diftances of the two glafTes 
fhould be inverfely as the ratio's of the fracftions of 
the wedges : for being thus proportioned^ every ray 
of light, that paflTes thro' this combined glafs, at 
whatever diftance it may pafs from its axe, will con- 
ftantly be refrafted, by the difference between two 
contrary refraftions, in the proportion required ; and 
therefore the different refrangibility of the light will 
be intirely: removed. 

Having thus got rid of the principal caufe of the 
imperfection of refrafting telelefcopcs, there feemed 
to be nothing more to do, but to go to work upon 
this principle: but I had not made many attempts, 
before I found, that the removal of one impediment 
had introduced another equally detrimental (the fame 
as I had before found in two glafles with water be- 
tween them) : for the two glafles, that were to be 
combined together, were the fegments of very deep 
fpheres ; and therefore the aberrations from the fphe- 
rical furfaces became very confiderable, and greatly 
difturbed the diftinftnefs of the image. Tho' this 
appeared at. firft a very great difliculty, yet I was 

not; 
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fcopes, with fuch apertures and magnifying powers, 
under limited lengths, as, in the opinion of ^the bcft 
and undeniable judges, who have experienced them, 
far exceed any thing that has been hitherto pro- 
duced, as reprefenting obje<as with great diftinftnefs, 
and in their true colours. 

John Dc^lond. 



XCIX. yln Account of fome extraordinary 
EffeSis arifing from Convulfions ; being 
Part of a Letter to John Huxham, M.D» 
and F.R.S, from William Watfon, M, D, 
F. R. S. 

6 June, 1758. 

Read June ij. TTN the month of January i/f/, I 
'^^ ' j^ was concerned for a young gentle- 
woman, who, if the number, continuance, and fre- 
quency of their returns, be confidered, fuffered the 
moft violent and feverc convulfions I ever knew. 
At fome times the mufcular fpafms were general ; at 
other times fingle mufcles only, or a number of 
them, fubfcrvient to fome particular purpofe in the 
animal oeconomy, were affeded. And fuch was 
the peculiarity of this cafe, that after and in pro- 
portion as any fingle mufcle, or any determined 
number of mufcles, had been in a ftate of fpafm, a 
paralytic inability fucceeded to thofe mufcles, which 
very much difordered and impaired, and feveral time» 
even for no fmall continuance prevented the patient 
5 from 
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when, after having violently heated hcrfelf by four 
hours dancings on a fudden her power of fpcech 
returned, and it has continued perfedly free ever 
^ce. 

What is ftill further remarkable in this cafe is, 
that during the whole time of this patient's conti- 
nuing fpeechlefs, her life was rendered yet more 
uncomfortable by her having, from the injury to her 
brain by the fpafms, forgot how to write, fo as to 
exprefs her meaning that way : but upon the re- 
covery of her fpeech, this faculty likewife returned, 
which (he has retained ever fince. During the Se- 
verity of this difeafe, which continued fcveral weeks, 
alraoft every day of which, from the number and 
violence of the convulfions, I feared would be the 
patient's laft, nothing was left unattempted, which 
I imagined could tend to prevent the return of the 
fpafms, or leflen their effefts. My endeavours fo 
far happily fucceeded^ that her fits did not return ; 
hut the confequences of them continued, more par- 
ticularly her inability to fpeak. After fome months 
however, when fhe was recruited in her ftrength, I 
was defirous of trying the effefts of eleftricity, more 
particularly applied about her throat. This was ac- 
cordingly attempted ; but fuch was the ftate of her 
nerves, and their fenfibility to its efFe£ts, that elec- 
trizing brought back the fits, which again afFcdted ' 
her fight : fo that i was compelled to dcfift, left, in 
endeavouring to reftore her fpeech, I might not only ' 
fail in this attempt, but might bring pofiibly on a 
permanent blindnefs. I determined therefore to truft 
the whole to time, which has happily removed all * 
her complaints. 

Vol. 50. f C C. A 
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C. An Account of an extraordinary Storm 
of HailinVit^m^k. ^ Francis Fauquier^ 
Efyy LiiuttHant* Governor of Virginia^ 
and F. R. S. Communicated fy William 
Fauquier, Ef^\ F.R.S. 

to the IJw.Thcx Birch). U.D. Secret. ILS^ 

SIR, 

Read Nev. 9, TN a Icttcr I received from my brotheff» 
'^^^' Jl^ the ^liciUeiiaat governor ^ VlrpDMy^ 
he givQs an accoimt of a very remarkable ftorm q£ 
hail I which, if yott thiak it worth eommumcating, 
to the Society, is very much at their iervice,. 

It happened on Sunday the ^h of July, about 
four o* clock in the afternoon, and was preceded by 
fbme thunder and lightning. It was a miaU cloudy 
that did not feem to threaten much before its breakf- 
ing, and did not extend a fuU mile ia breadtL It 
pafTed over the mickne of the town of WiUiamibor^ 
and the fkirts of the town had but little of it. Its 
courfe was from N. by W. to & by E. The haH^ 
ftones^ or rather pieces, oi ice, were naoft (^ thea> 
of an oblpng fquare form ; n»any of them aQ< inch 
ai)d half long, and about three fourths of an incb 
vicide and deep ; and from one fide of moil of them 
tl^re pi^ocfiewd fharp fpikes» protuberant at leaft 
half aA inch. He dnrs he cooled his wine, and fnme 
cTjBam, with fome of theoi the next day i and thef 
were not totally diflblved when he went to bed on 

Monday 



Monday niglit. This itorm bmice enrf patle of 
cjafs on the north fide his houfe, and defltoyed all 
,£is garden things indrety. 

Hemendenslikewire the heats tcr have been rather 
more than ufual in that country this futntner; and 
particularly on the pth of Auguft his thermometer 
;( which is hung on the outfide of his houfe on the 
north z£po&) was at y/^ by Fahrenheit's graduation^ 
4uid fooae other izys as hi^ s^ 94 0T^f. I am^ 

SIR, 

Your moft obedient humble Servant,^ 

t8 0aJto,^758i Wm. Fauquier. 



CI. y^ /Account of an extraordinary Cafe 
of: a difeafed Eye : In a Letter to Mat- 
thew Maty, M.D. F. R. S. By Daniel 
P€ter Layard, M. D. E R. S. 

Dear Sir, Huntingdon, aoth May, 1758. 

RepdNov.9. TN Oaober 1755. 1 comnranicated t0 
^7$ • J^^ you^ ^^ yo^ infcrted in the laft vo^ 
lume of your Journal Britannique^ the cafe of Su- 
fannah Earle, of Henamingfbrd-Grey in this County, 
who, in confequence of the whooping cough, was 
afflt^d with a protruded eye. The ci^e I now fend 
you, fomewhat fimilar to that young girFs in its firft 
appearance and jprogrefs, but by accident attended 
with a iecond diieafc, will perhaps deferve your at» 

f C 2 tentioa^ 
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tentioQ, ^nd not Icem unworthy of being prefente^ 
to the Royal Society. 

John Law, of Fenny-Stanton, alfo in the County 
of Huntingdon^ a ilrong and robuft lad, thirteen 
years and fix noontha old, in Eafter week 17S&, 
beating dung about a clofe with uoufual force, on a 
fudden felt a violent pain in his left eye. The paiiii 
increafed, an infiamoration enfued, and the eye grew 
daily larger. The poor boy's mother followed the 
directions, which ihe received, without the leaft be- 
nefit to her child, after having, befides other ex- 
pences, been defrauded by a quack of two guineas ^ 
a great fum for a poor cottager ! 

The widow Law,' in her diftrefs, he^ of Su- 
fannah Earl's cure. She went to fee her; and deter- 
mined to bring her fon to Huntingdon, for Mr. Hop- 
kins's afliftance. Accordingly, Odober the 7th 17 ^6^ 
(he came to Mr. Daniel Hopkins, furgeon, in this 
town'; and having defired my opinion, we both 
examined die eye together. 

The left eye was protruded out of its orbit, and 
hung down over the cheek to the upper Up* The 
coats were greatly difcoloured, all the veiTels turgid^ 
the fi^t totaHy loft, and the humours appeared like 
flufluating pus. We.faw the neceflity of an im- 
mediate extirpation, to fave the right eye, already 
greatly inflamed ; and having apprized the mother 
and boy of the ftate the eye was in, a confultation 
was defired with two furgeons of St. Ives. Mr. 
Dawkes, who was preient with Mr. Skedes at Su- 
fannah Earle's operation, being, dead fince that time, 
Mn Thomas Skeeles and Mr. Thomas Want very 
charitably met Mr. Hopkins and me the next day, 
O^ober the 8th, at the widow Law's cottage. 

The 
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The eye appeared to thefe gentlemen as I have; 
related : and upon Mr. Want's preffing with his fin- 
ger on the pupil, the globe burft at the edge of the 
IriSy and difcharged pus. The extirpation of the 
gre was unanimoufly agreed upon, and immediately 
performed. 

Mr. Hopkins made a pundure with a lancet clofe 
to the external and fmall canthus of the eye, and 
then with a pair of crooked fcifiars took off all the 
diftended globe clofe to the eye-lids. He then 
cleaned the cavity of the purulent humours, and 
filled it with foft lint, over which he applied bolfters 
dipped in warm red wine and water, and the mam-' 
cuius bandage to keep on the whole dreflings. The 
lad was bled in the arm ; nitrous medicines, and ano- 
dynes, were prefcribcd, and a fuitable regimen. The 
fever, and inflammation of the eye, gradually de- 
creafed j the fuppuration of the wound in few days 
was good, the diftended eye-lids contradkcd, and 
a cure was foon expedled. 

But on November the 7th the lad went to open 
the ftreet-door, and it being a cold and rainy even- 
ing, he quickly felt the bad eflfefts of the cold wind, 
which drove the rain in upon him. That night the 
wound became again very painful, the eye-lids puffed 
up, and next day appeared much inflamed, as were 
all the contents of the orbit. Fungous excrefcenccs 
foon followed, and an intermittent fever. An emetic 
being improper, he was purged with rhubarb, and^ 
afterwards took the bark infufed in red wine. The 
fever was removed after fbme time ; but the contents 
of the orbit continued increafing, and the fungous 
excrefcenccs became £0 large and fpongy, as to be of 

equal 
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/ul tppacal awiicationsi tp oMitauft: thfs. nioguB^ 
were meffisfbuti and tl^ applicatiQn of. cauftics. or 
efi^harotkfi was prudently avoided» left they (boulA 
produce a carcinomatous ulcer* The difchargp was 
cluefly a purulent ferum : on which account, ever 
fioce the beginnmg of November he. was kept upon 
a dry cUet^ 

In Fehniary 1757. the remaining coats of the eye 
b^an to appear at the moft prominent parts of the 
excrefcenoei and feemed wake likie a part of the 
conjun^iya. On touching it with the finger, a di- 
ftind flu&uation was feltji and an byidropbtbalmia 
perfe^y di&overed} but neitho: the thicknefs of the 
coats, nor the fenfibility of the parts, would permit 
a pundure to be aiade, till the c^ft, which appeared 
formed by the difteniion of one of the coats of the 
eye, was freer from the fungus. 

The cyft.con$ipue4 daily to extend itfelf, and to 
feparate the iungous^i^dges j the flu^wtion became 
more nianifeft, a/id the membraiief thinner. At 
length, on the 15th of June 1757, Mr. Hopkins 
opened the cyfl w^tb t^e point of ^lancet, and. let 
out a large cup-fcdl vi Mnipid ferum, without imeU 
or tafte., T<W>toi€?lti¥Pry iU"lc pa» in thfe opera- 
tion^^..Xl^jW«K3Hfi4ysd W(*t*K ^^ and com- 
prdfcs^4^^ .i^]a»i^if e4fi^#i¥^ ^W«fir were applied 
over it., ^A^ tj^^^^ ^lU>wi*M& «d fepenU days 
after, a great^d^h^ig^c^of ierumc come away. On 
the 19th the fung\ii% waSs<;onfidarably kfleaed* M(^ 
Hopkins then drefied the wound with warm »v- 
guentum i gummi elemi^ and waihed die fungus 
with f lotion of afpiorum calfis^ nfarum^ it tinc^ 



Hira myrrba. 'On ihc ijd, iip6n4iib removing flic 
drdffings, he ix^ the cfft !<wfe^ct coHapfed ; which 
he extracted with hift fottt^f^.'^WjlB^^ the leaft diffi^ 
culty, or pain to hisf ffflwifai. The fungus daily 
wafted afterwards, the wouhd dS^ed wel^ and the 
kd was intirely cured on the jdi of Auguft. 

His right eye is perfeAly fh-ong, and he has been 
firee from complaint ever fince. The remainder of 
iSm coats of the eye, and of the mufcles, bear up 
the eye-lids, that when uncovered he only feems to 
have clofed the left eye : however, he has wore all 
Ae winter a back pitch over it, to guard againft 
frefl) cold. 

The cyft, whferi firft taken av^ay, meaftired three 
inches arid half in length, one inch and half in di-- 
ameter, and contained a large cup«full of water. It 
appeared to be the tunica fcleroticay was of a clear 
pellucid white, and of fo delicate a texture, as fcarce 
to admit of being touched vtrithout tearing; and 
v^hen dried with all poiHble care, became fo brittle, 
that Mr. Hopkins could hardly prcierve it in the 
manner I now fend it^. 

remarks: 

In bdth Sufannah Earle and jchn Lav/s cafes, the 
eye was diftended by the accumulation of the aqUeous 
humour, feparated in great quantity by the repeated 
ftraining of the blood-veffels in the whooping cough, 
which might gradually relax and enlarge the aqueous 
du6ts of Sufannah Earle's eye ; and poilibly by the 
Ripture of thofe dudte, and bf fome blood-vefTels, at * 
the time John Law eicerted himTdf violently in beat- 
ing 
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ing dung about the dofe : for an odier caie die im^ 
petus of the blood niuft have been fo violent, ^ to 
produce thofe effedts. However, from the bydropb^ 
tbalmia fucceeding the operation on John Law, the 
fungous excrefcence^ and continual ferous discharge 
during feveral months from the wound, it plainly 
appears, that an abundance of aqueous humour was 
difcharged at firft by the diftenfion or laceration of 
the aqueous duds, aiid latterly for want of a con« 
tradion of thofe vefiel^ and of the lymphatics, which 
were no longer of u(e. 

JBoth thefe cafes (hew the necellky of inquiring 
particularly into the caufes of difeafes of the eyes, 
as well as of other parts of the body \ for by barely 
attending to the fymptoms, the di^fe will not be 
removed, tho' die fymptoms be alleviated. Bleeding, 
and moderate evacuations, would <:ertainly have, at 
firft, decreafed the tenfion and pain, and afliiaged 
the inflammation ; but both topical applications, and 
internal medicines, were {M'operly to be adapted, and 
a ibitable diet regulated 

Not to mention the abfurd apd impertinent abufe 
of empirics, what benefit could accrue, in both 
thefe cafes, from uaduous, laxativo^ or emollient 
applications, from draftic and mercurial purges ? 
Tho' iuch applicatidM might be well intended, to 
take off the ttnfioA and inflammation; yet, as 
the diftenfioQ of the Uood-veflels only increafed 
gradually, at die globe of the eye was enlarged; 
fo whatever application relaxed the coats of the eye, 
mufl infallibly ftretch out the veflels yet farther, 
and caufe a greater pain and inflammation ; which 
draflic and mercurial purges would alfb increafe. 

The 
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The only method then to be purfued in fuch bad 
cafes would be at firft to endeavour to remove the 
fujlnefs of the blood, and make ufe of fuch topical 
remedies as would contrad: without irritation. If 
the caufe remains, as the whooping cough in Su- 
fannah Earle's cafe, no amendment of the eye can 
be expedted, while the patient's blood-veflels are con- 
tinually ftrained by frequent coughing. This itlnefe 
therefore fliould be attended to, and renioved as 
foon as poflible. 

But ihould the eye be fo enlarged, as to protrude^ 
itfelf out of the orbit, there fcems no other way to 
lefTen the bulk of the eye, than by making a punc- 
ture with a proper inftrument, to let out the aqueous 
humour ; and then apply fuch aggl^itinant and con- 
tracting collyriay as may reduce the diftended coats 
and veflels to their former fize. This operation 
(hould be performed before the humours arc vitiated, 
the fight loft, the veflels in 9l ftate of fuppuration^ 
?ind the coats of the eye too far extended ; for at 
that time nothing le(s than extirpation can be of ufe. 

ProfeflbrNuck, in his TraSiatus de DuSibm Ocu^ 
lorum Aquojis^ p, 120, &feq. relates the fuccefs he 
had in curing a yoijng man )3y five repeated punc- 
tures, and a ftridl obferv.aocain.a proper ufe of all 
the non-naturals. 

I am, with the gceatiejQb reggrdand cjfteem, 

' J' Dear Sir J •-,; 
Your moft affeaionate-Brothet:, 

and veryhuniible Servant, 

D. P. Layard. 

Vol.50. ^D CII. 
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Clf r An Account of the Heat of the Wea^ 
ther m C^eorgia : In a Letter from bis 
ExcellefKy Henry Ellis, Efq\ Governor of 
Geoi'gia, and F. R. S. to John Ellis, Efji 

F.R.S. \: 

Dear Sir^ - Georgia, 17 July, 175?. 

Read Nov, r6, ry^ H 0* fomc wecks have paffcd fihce 

' X ^ ^^^^^ *^ y^"* y^^ ^^ ^'^^ ^^^- 

adon has hap{iened in the ftate of our afiairs, that 
nothing occurs tb me relative to them worth com- 
mitting to paj)dr.' This indeed I need not regret, as 
one cannot fit down to any thing, that requires much 
application, 6bt with ^jctreme reludlance ; for fuch 
is ^e deUlititlH^ ^^^^ ^^ ^^^ violent heats at this 
feafoh,' that an mexpremble languor enervates every 
£iculty, and rend^s even the thought of exercifing 
them pairiful; ' 

'Tis now ahotitthi^e tf clock 5 the fun bears nearly 
S. W. and I jhi Wntihg iii a piazza, open at eacn 
end, on the obrth'-eaft Tide of my houie, perftfily in 
thd Aadet i' rmall brcjew at S. E. blows freely 
thro' it y no buildings ar6 nearer, to rcfled the heat, 
than 66' yards i yet in a thermometer hmging by 
me, mkd« by^M^. Bird, and compared by die late 
Mr. George Graham with an. approved one of hia 
own, the merai'nr''ftancls at 102. Twice it has rifen 
this fummer to the^famie height 5 viz. on the 28th of 
Tune, and the nth of July. Several times it has 
been at 100^ and for many days fucceffively at p8 ; 

and 
8 
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«od did not in the nights fink below 89. I think it 
highly probable, that the inhabitants of this town 
breathe a hotter air than any other people on the face 
of the earth. The greateft heat we had laft year 
was but 92, and that but once : from 84 to 90 were 
the ufual variations j but this is reckoned an extra- 
ordinary hot fummer. The weather-wife of this 
country fay it forebodes a hurricane ; for it has al- 
ways been remarked, that thefe tempefls have beefi 
preceded by continual and uncommon heats. I mtifl 
acquaint you, however, that the heats we are fubjefl: 
to here are more intenfe than in any other parts of 
the province, the town of Savannah being fituated 
upon a fandy eminence, and (heltered all round with 
high woods. But it is very fiifficient, that the people 
adually breathe fo hot an air as I defcribe ; and no 
lefs remarkable, that this very fpot, from its height 
and drynefs, is reckoned equally healthy with any 
other in the province. 

I have frequently walked an hundred yards under 
an umbrella, with a thermometer fufpended from it 
by a thread to the height of my noilrils, when the 
mercury has rofe to lof ; which is prodigious. At 
the fame time I have confined this inftrument clofe 
to the hottefi: part of my body, and have beea afto- 
nifhed to obferve, that it has fubfided feveral degrees. 
Indeed, I never could raife the mercury above 97 
with the heat of my body. 

You know, dear Sir, that I have traverfed a great 

part of this globe, not without giving ibme attention 

to the pecuUaritios of each climate ; and I can fairlf 

j)ronounce, that I never felt fuch heats any-wherc as 

in Georgia. I know experiments on this fubjedt are 

5 D 2 extremely 
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exti^emely liable to err6r i bat I fitfntae I cannoe 
now be miflaken; eithbr in the gpodhisfs of tljein-: 
ftrumeht^ orih the £urnefs of the trials^ whichl hav^ 
repoitedly made with. if. This iamc thenncHntter 
I have had thrice in the equatocial parts of Africa ^ 
as often at Jamaica, and the We(t india ifiands ; and/ 
upon examination of my journals; I do not find, that 
the quickfilver ever roTe in thofe parts above the 
87th degree, and to that but feldom' : its general Na- 
tion was between the 79th and 86th de^ee ; and 
yet I think I have! felt thofe degrees, with a moift 
air, more difagreeable than what I now feel. 

In nay relation of the late expedition to the nordi-^ 
weft, if I recoUeft right, I have obfcrvcd, diat all 
the changes and varietv of weaker, that happen in 
the temperate zonfe thrbughoat the year, may be 
experienced at the Hudfon's Bay fettlements in ^4 
hours. But I may now extend tliis obferVatiori ; for 
in my cellar the thermometer ftaiids at 8t, in the 
next ftoiry at 101, and in the upper one at lOfj and 
yet thefe heatS;, violent as they are, would be toler* 
able,, but fqr the fudden changes that fucbeed them. 
Qn the i bth of December laft the mtrcitiy was at 
86; on the I jth It v/ks fo low as ^8 of the famb 
inftrument. What havock muft this ixi^e 5^itH art 
European conftitution ? Nevdrthelefs, but feW people 
ctie here out of the ordinary coiirfe i tho* indeed one 
can fcarce call it living, mef-ely to breathe; and trail 
about a vi'gorlefs body ; yet fuph is generally our c6n- 
dition from the ini4dte of Jane to the middle of 
$tptbmbcr; Dear Sir, 

Yours ihoft aifediohately, 

Henry E»ft. 

cm. 



[ ?ST ] 

CIII. Tlelfwentionof aGeneralMetMfof 
determining the Sum of every id^ $d^ 4/A, 
er 5/A, &c. Term ^ a Seriee, taken in 
order ; the Sufn of the whole Series heiri^ 
hurwn. By ThoTrials Simpforii P. R. S. 

Read Nov. 16, A S the doitrine of Series' is of very 
>758. ^^-^ gj.^^^ ^£^ jj^ the higher branches 
of the mathematics, and their applidrtion to nature, 
every attempt tending to extend thact dodrinc may 
jjiftly merit fomc degree of regard. The fubjedt of 
the paper, which I have now the honour to lay before 
the Society, will be found an improvement of fomc 
confequence in that part of fcience. And h6w far 
the bufinefs of finding fluents may, in fbme cafes, 
be facilitated thereby, will ap6eif from the examples 
fubjoined, in illuftration of the general method here 
delivered. 

The ferieS propounded, whofe fum (S) is fup- 
pofed to be given (either in algebraic terms, or by 
the meafures of angles and ratio's, &c.) I (hall here 
reprefent by a + Ax + cx^-^ dx^ + ^x^3 &c. and 
fhall firft give the folution of that cafe, where every 
third term is required to be taken, or where the feries 
to be fummed is /^ + dx^-^- gx^ + kx^j &c. By 
means whereof, the gincral method of proceeding, 
and the refolotion of every other cafe, will appeaf 
evident. 

Here, then, every third term being required to be 
taken, let the feries (a -f dx^ + &^\ ^^*)i Vvhol& 

value 



f 
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'Value Is fought, be conceived to be compofed of 
three others. 

|xtf 4-*x^+rxy7* + ^x^^4-f x^, 6cc. 

•jXtf + 3xr5r4■^>^^* + ^^'^^+^x^^ &c. 
having all the fame form^ and the fame coefficients 
with the feries firft propofed, and wherein the con- 
verging quantities px^qx^rx^ are alfo in a determi- 
nate (tho' yet unknown) ratio to the original con- 
verging quantity x. Now, in order to determine the 
quantities of chefe ratios, or the values of/, ^, and r^ 
let the terms containing the fame powers of ;r, in tha 
two equal values, be equated in the common way : 
So fhall, 

\b^px -{^ ^b%qx -^^^by.rx^o 
ifx/>*x^+irxj^x* + ^rxrV=o 
\ d Y.p^x^ + it/ X q^x^ + ^d% r^x^ = dx^ 
•i^x^x^+|^xf^;v*+|^xr*x*=so 
&c. 
And confequently, 

p+ q + r = o 
/>*+y' + r* = o 

^^^+r*=o, &c. 
Make, now, /^= i, q^—i, and r^= i; that is, 
let/, y, and r, be the three roots of the cubic equa-^ 
tion 5;^= I, or s^— I = o : then, feeing both the 
iecond and third terms of this equation are wanting, 

not 
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not only the Turn of all the roots ^^ 4- ^ + r^ but 
the fum of all their fquares (p^ + 9^A'_^^) will va- 
nifli, or be equal to nothing (by common algebra), 
as they ought, to fulfil the conditions of the two firft 
equations. Moreover, fince />^=i, ^^^b j, and 
r^ = i, it is alfo evident, that^4- y^-f r* (=^ + q 
+ r; = o,/5 + ^5+r5(=/>^ + y»+r^)=o, /)« + 
5^ + r* (=^^ + y^ + r^) = 3. Which equations bet- 
ing, in effedl, nothing more than the firft three re- 
peated, the values of/, q^ r, above afiigned, equally 
fulfil the conditions of thefe alfo : fo that the feries 
arifing from the addition of three aiTumed ones will 
agree, in every term, with tAat whofe fum is re- 
quired : but thofc feries' (whereof the quantity in 
queftion is compofed) having all of them the Jame 
form and ih^fame cofficients with the original feries 
a^ bx-ir cx^ '\' dx\ &c. (« S)j their fums wiH 
therefore be truly obtained, by fubftituting pXy qx^ 
and rx, fucceffively,. for Xy in the given value of i^. 
And, by the very fame reafoning, and the procefs 
above laid down, it is evident,, that, if every it^^ term 
(inftead of every third term) of the given feries be 
taken, the values of /,. q^ r, j, &c. will then be the 
roots of the equation 2;" — i = o*; and that, the 

* If «e, jS, y^ /» tfc. be fappofed to reprefent the co-fines of the angles 

3z?-, 2 X I22-, r X S^, bfc. (the radius being unity); then the 
m n n 

roots of the equation »« •» i =: o (exprcffiog the feveral values of /, f , 

r^/, i^c) will be truly defined by i, A-f" V'-^"" '» *— ^V^cut — i, 

p+v/p;i— I, ^ — -/^(i— .1, ,fic. The demonftration of this 

irill be giTcn farther on* 

fum 
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fwn of all the terms £0 takep, wUl be tr,\|dy oUaine4 
,by fi^bilituting piC, qx, rx, sx, &c. fuqcefliycjy /or *, 
ia the given value of 5, and then diyidjng flie fum 
pf all the qugnti^e^ ttbence arilgog by the given 
.number n. 

The fame method of foiution bojds equally, .when^ 
in taking every n^^ term of the feries, the operation 
begins at fome term after the firft. For all the terms 
preceding tba/ may be tranfpofed, and the .whole 
equation divided by the power of x in the J&rft of the 
jremaining terms ; and then the fum of every nth 
term (beginning at the iirjft) will be found by .the 
poecedbg diredtions; which fum^ multiplied by the 
.power of X that before divided, .will evidently give 
the true value required to be determined. Thus, for 
example, Jet it be required to find the fum of every 
third. term of the given feries ^ + ^at + cx^ + </^^ 
4- ex^, &c. (= S)^ beginning with cx^. Then, by 
tranfpoiing the two £rfl terms, and dividing the whole 
by x^y we. fhall haver + ^x + ex^ +/x^i &c. ==: 

~' ~ ■■ '(== S'J. From whence having found tlje 

fuoi of ^every third |frai of the feries c-^d^-^ ex^ 
+ fx'^y .&c. beginning at the firft (c), ths^t fupj, 
multiplied by jr^, .will monifeilly give the true value 
fought in the prefent cafe; 

And here it nuy be. worth JsvJbile to ob&rve, .that 
all the ternis preceding tbfit at.whic][i the operation 
(in any cafe) begins, may (provided they exceed 
not in number the given interval H) be intirely dif- 

regarded. 
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regarded, as having no efFeft at all in the refult. 

For if in that part \ ^^ ^ ) of the value of S\ 

above exhibited, in which the firft terms, a and 6x^ 
enter, there be fubftituted pXj gx^ rx, fucceflively, 
for •v (according to the prefcript) the fum of the 
quantities thence arifing will be 

a a a 

_^ b^ £ b^ 

px qx rx 

which, becaufe p^ = j, y^ = i, &c. (or p^ = ~, 
g^ = f, &c.) may be expreffed thus ; 



But, that p+ q + r = o, and ^^ + y^ + r^ = o, 
hath been already (hewn ; whence the truth of the 
general obfervation is manifeft. Hence it alfo appears, 
that the method of folution above delivered, is not only 
general, but includes this fingular beauty and advan- 
tage, that in all feries' whatever, whereof the terms are 
to be taken according to the fame affigned order, the 
quantities (p^ y, r, &c.), whereby the refolution is 
performed, will remain invariably the fame. The 
greater part of thefe quantities are indeed imagifiary 
ones ; and fo likewife will the quantities be that re- 
fult from them, when fubftitution is made in the 
given exprcfTion for the value of 5. But by adding, 
as is ufual in like cafes, every two correfponding va- 
V01.50. jE lues, 
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lues^ fo refulting together, all marks of imfoJJ&Hitj 
will difappear. 

If, in the feries to be fummeil, the alternate terms 
{^t^. the 2d, 4th> ^th, &c.) fhouid be required to be 
taken under figns contrary to what they have in the 
original feries given \ the reafi>ning and refult will be 
no- ways different} only, inftead of making ^^4^ ^ 
+ r^ (or /' + f + r*, &c.) = + 3 (or + »;, the 
fame quantity muft, here, be made ■= — 3 (or — n)^ 
From whence, f being =« — i, j^a» — i, &c. the 
values of f^ y, r, &c. will, in this cafe> be. the roots 
of the equation 5f + i i»p cu 

It may be proper, now, to put down an example, 
or two, of the ufe and application of the genend 
conclufions above derived. Firft, then, fuppoling 



*^ 



the feries, whofe ium is given, to be 4^ + y 

3 "*" 4 "*" 5^ ^ ^Tm ^ ^T^ 

1 — * (— 'S/'i let it be required, from hence, tot 
find the fum of the feries ( — + -4^^ + J!?I1!1 

tfc.) arifing by taking every «* term theceof, be* 
ginning with that whofe exponent (mj is any integer 

lefs than »• Here, the terms preceding — being 

tranf{)ofed, aod the whole equation divided by x*^ 
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Wc iliall have - H ^ 1 ; 1 ; — , &c. 

^ — JL X H. Log. r=1^ ^ """^^^.'^ ^^ In 

which value, kt px^ qx^rx^ &c. be, fucceflively, 
fubftituted for x (according to prefcript) negleding 

intireljr the terms '^ — ^ as having no efFe<ft at all 

rfc 

in the refult : from whence we get — j=r- x Log. 

px 



1 — px — =Ti X Log. I — qx — =v; X Log, 
t gx ° ^ rx ^ 

1 — rx^ &c. Which multiplied by ^ (the quantity 
that before divided) gives — — x Log. i — px — 



— X Log. I -^ y^ -^--;„ X Log, 1 — rx^ 6oc. =fi5 

;; times the quantity required to be determined. 

But now, to get rid of the imaginary quantities 7, 
r, &c. by means of their known values a + s/uol — i > 
fit — s/oia — I, &c. it will be neceflary to obferve^ 
that, as the produc t of any tWo c orreiponding ones 

(fit + v^aa — 1 X a — \/ctet — i) is cq ual to unity, 
we may therefore write a — \/a^ — il* (= r^) in- 

ftead of its equal — , and ct + v^aa — v'^ (= q^^) 

inftead of its equal — : by which means the two 

5 E 2 terms. 
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terms, therein thefc two quantities enter, will 



ita nd thus ; ~> g — v^gg "^ if X Log. i^^qx 
— a + V^aa — I^* X Log. I — rx. 

But, if A be aflumed to exprefs the co-fine of an 

arch (^), m times as great as that [^f\ whofe co- 
fine is here denoted by a ; then will A — s/ AA — T 
= * g — v^act — il", and A + v^-rf^ — i = 



• Becaufe tnd ■ -^ are known ta exprefs the 

fluxions of the areolar arcs whofe co-fines are x and X^ it is evi- 
dent, i![ thofe arcs be fuppofed in any conftant ratia of 1 to «, that 

"* ^ and confequently that "* 



s/i-^xx '/x—XX •** — I 

From whence, by taking the flocnts, « X Log. x + i/x* — i (or Log. 
^ + l/*jr — i'*) = Log. X + •/ XX^^ I ; and confequcntFy 
jT+T^x^' = X+ ^XX^ I : whence alfe, ficing x - V^xx-i 
is the reciprocal of * + ^xx — i, and JIT — ^/loT^^i of X-f- 

i^XX^ I, k is likewife evident, that iTV^^' = JT- ^XX^v. 
Hence, not only the truth of the above afiumption, bat what ha» been 
advanced ia relation to 'tiie roots of the equation m*" — » = o, will ap- 
•pear manifef!. For if * ± ^ xx — .1 be put = «, then will «• ( r= 

x+ i/jrx— il') =r A'± V XX-^ ir where, afloming jr=: i d= 
co-f. o = co-t 360® = co-f. 2 X 360* =: cok-f. 3 X 360®, ^e. the equa- 
tion will become z" n i , or »" — i =r o ; and the different values of x, 
in the ezpreffion (x i \/*';r— 1) for the root «, will confequently be 

the co-fines ^ the arcs, ^, 1^, ^L^ii!i^ &r. theft ara being 
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a + s/<tcc — iT: which values being fubftituted 
above, we thence get 

— ^ X log. I — y^ + log- I — ^^ 



+ ^/ AJl — I xlog. I <—qx — log. I — r>:i 
whereof the former part (which, exclufive of the 
fadlor yf, I fliall hereafter denote by M) is manifeftly 

equal to — -^^ x log. i — qx %i — rx (by the na- 
ture of logarithms) = — Ax log. i — q J^ r.x J^ 
qrx^ = — A X log. 1 — 2aA;4- xx (by fubftituting 
the values of q and rj : which is now intirely free 
from imaginary quantities. But, in order to exter- 
minate them out of the latter part alfo, put y nr 

log. 1 — qx — log. I — rx ', then will y = IZlIL 

, rx q—ryx 2v/*<x— i xx 

+ . ^ 



I — rx I — g i-rX^x-^-XX i^2<tx + xx 

_ ay/ITTxv/.-^.xjc ^^^^^ ^T^TTZycx 

1 — 2CLX + XX ^' 1^2CLX-+-XX 

prefleth the fluxion of a circular arch {N) whofe radius 
is I , and fine = ^_ J^^'V^^ J confequently y will be 

= — 2 \/^^ X N: which^ multiplied by s/y4/l — i, 
or its equal v^-^^x y/i — AA, gives 2 ^/i—AA x Ny 



tlie correfponding fubmultiples of thofe above, anfwcring to the co- 

fine JT (m i). '- In the fame manner, if X be taken = — i r= 

co-f. iSo^'rico-f. 3X iSo'' = co-f. 5 x i8o°,^f. then will «" — — i, 

or x" + I = o ; and the values of x will, in this cafe, be the co-fincj 

, 180*^ 180^ 180° ,^ 

of—, jx— , jx— , £S.. 

and^ 
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and, this value being added to that 6f the former 

part (found above), and the whole being divided by. 

.. —ytM+2\/i—yfyfxN i 

ft. we thence obtam = , or - 

X — co-f, ^x M + lin. ^x 2 N for that part of the 
value fought depending on the two terms affedled 
with q and r. From whence the fum of any other 
two correfponding terms will be had, by barely fub- 
ilituting one letter, or value, for another : So that, 
' — log. 1 X 

— co-f. ^x M + fin. ,^x 2 N 
i X ^ — co-f. ^x Af' + fin.^x 1 ISr 

— co-f. ^ X M'+ fin. ^'x 2 N" 
, — &c. + &c. 

will truly exprefs the fum of the feries propofed to 
be determined j M^ Af , M" &c. being the hyperboli- 
cal logarithms of i — a ax + xx^ i — 2 ^x -f xx^ 
I — 2yx -^ X X, &c. AT, 2V, N" &c. the arcs 

whofe fines are /^^~t l^ ^ -. T^'*^^^ 

\/l — ZAX + XX V^ 1 — 2 fix + XX 

X^X-yy ^^^ ^^j ^^ ^ ^ ^^ ^^^ ^^^^ 

\/i — zyx + xx 

fures of the angles expreflTed by ^-2- x w, 2 x ^ x m^ 

3 x — X m^ &c. And here it may not be amifs to take 

x^ jc**" x^^^" 

notice, that the feries 1 ; — ^-1 — — ' •+■ 

m ^ m+ n ^ m-\- in * 

&c. thus determined, is that exprefling the fluent of 

-i correfponding to one of the two famous 

3^ Cotefian 
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Cotefian forms. From whence, and the reafoning 
above laid down, the fluent of the other form^ 

^ may be very readily deduced. For, fince 

the fenes 






&c.) for this laft fluent, is that which arifes by 
changing the figns €)f the alternate terms of the 
former i the quantities /^^ q^ r, &c. will here (agree-, 
ably to a preceding obfervation) be the roots of tha 
equation ^ + i = o ; and, confequently, a, j8, 7, cT, &c* 

the co-fines of the arcs -^, 3 x -— , 5- x -^,&c. 

(as appears by the foregoing note). So that, making: 
^1 4l> ^'» &c. equal, here, to the meafures of the 

1 180° 180^ ^ ^ 180^ ^ , 
angles x »7, 3 x x »/, 5 x x /», &c. the 

fluent fought will be expreflfed in the very fame man- 
ner as in the preceding cafe; except that the firft: 
term, — log. i — x (arifing from the rational root 
p=- i) will here have no place. 

After the fame manner, with a fmall increafe of 

trouble, the fluent of may be derived^ 

1 ± 2lx''-\-x'-" ^ '^ 

m and n being any integers whatever. But I fliall 

DOW put down one example, wherein the impoflible 

quantities become exponents of the powers, in the 

terms where they are concerned. 

The feries here given is i — ;tf + - — il -fl 

JT7 "~ a.3.4,c > ^^* ~ *^^ number whofc hyp. log; 

is 
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!s — x,'and1t is required to find the turn of every 
n^^ term thereof; beginning at the firft. Here the 
quamityfoughtwill (according to thfc general rule), 
be truly defined by the n^^ part of the fum of -all 
the numbers whofe refpedtive logarithms are — /> x, 
— j^r, — r X, &C.5 which nutnbcrsi if iV be taken 
to denote the number whofe hyp. log. = i, will be 

truly expreffed by iN/"^'V iV"^^^ N~'''', &c. 
From whence, by writing for ^, y, r, &c. their equals 
J, a+ v/aa— ^ ^ — s/olol — I, ^ + v//3i8 — I, 
/3 — v/^/5 _ I, &c. and putting « = v/f — aa, 

/5'= v/i — /3/3, &c. we fhall have ^ x JV^^'^ + 
iV"'^''+^^~'^ &c. = i into ^/^^'^ + iV""*' X 



known to exprefs the double of the co-fine of the 
arch whofc meafwfe Ytb'tSie radius i ) is dx. Therefore 

we havQ , ^ into J^ ^ + N ""^ x i co-f. a a- + 

iV"^^^x 1 c6'-f. /5'x,'^"&c. for the trtie fum, or value 
propofed to bfc mtermlned. 

jpie toluioft of jhis cafe, in a manner a little dif- 
ferent, I have givfn,roip(e;ti^iie fince, in another place; 
where thfe principles of the general method, here 
eXtBndec^ Und illuftrated, are pointed out« I fhall put 
an cod tftlthi^ paper -with obfcrving, that if, in the 

^ ^'*' fefies 
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icries given, the even powers of x^ or any other 
tepns \vhatevec,.be wanting, their. places nntuft be 
fupplied With cyphers ; which, in ot^ the of niim* 
bering off, muft be reckoned as real terths; 



:• :i'.' 



CIV, Oh/ervath EcUpJii Ltm<e ^^t^^^ 

1757. babita Olifftpm^ 4 Jfo^imc Cheva- 
lier, Congregationis Oratorii Prejhytero^ e 
Regta Londinenfi Societdte. Communi- 
cated hy Jacob die Caftro Sarixjicnto, MD. 
F.R.S. 

Tubo optico 8 pedum* 



/ // 



Read Nov. 16. TTNitiuq^ peiiur?^^ — 5> IJ it 

'^^ ' X Initium dublum eclipfis; j^: aa a4 

Ccrto jam incceperat -r — p aj 34 

Umbra ad mare humorum obfervata;) 

vitro piano caruleo — i ■ J 9 i^ ^ 

Solo tubo optico obfcrvata — . r-— 5> 3* ^9 

Vitro flavQ^obfervata . -— •*— ^ j^ 3* 48 
Umbra tangit Grimaldcui^ obfi;rvmtt7 

' vitro piano c^ulep ,, ~~ f. —j -^ -^^ ^^ 

Solo tubo pptico , f v > I I !■ p 31 JO 

Vitro piano flavo . • — f— ^ ja .8 
Totus Grimaldus tegitur obrervatus| 

vitro plapo csruleo fr^ — —— >*'P. "^T i^ 

Solo tubo optico — - — » — - p 34 a 8 

Vitro flavo —— —— ■ .i ■ 34 47 

VpjL. 50* jF Umbra 
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Solo l»bo q>tico — *— j.«i- .-»t- : • -; 5> . ; 5^ ;' 4« 

Vitro flavo- — — ^ 3^ 59 

Umbca adxHa^um vitro ca^pjijlfiel ^..^- ^ 

obfervata f :~ • — 5^ ^^ 

Solo tubo opitico — -rp^= -: — . . 5> iJ^ 3i 

Umbra ad FracaJlorium .:rr^, •—- ^ S9' S7 

Umbra ad Mare Necaaris -. a-Su*-:.to. b<5 50 

Obfis«vat» yhro flavo/r, . r^-r n "^ .■**^ 16, i 8 

Umlua ad Dlony£um -^— -tr—.io, j a 

UmJiEa tangit Mare Tranquillitatis , , IQ . ^ 50 

Umbra ad Mare Scfenftatis • ■'■ '"• ' -lo ^ lo i(5 
Umbra ttgit Menelaum obferv^ta vi-"l - 

; top caemleo. rm^-r,, , r— • / —77 3 ^ 

SobJtubo;Qptiito:>-!7Pr«»! •r^^*^ "fT^ 'O »* ^5> 

Vitro flaro . «— « — — — 10 11 jo 

Totuto MareFoBcuiidltatte tegimr-^-^ f^jio i8 35^ 
Uriibra tangit Mare Grifium Vitrtt Cai-'^^ 

fuleo obfervata i*i4^J»? ^* -^^ 

Sokrtubofoptfca -«. i'-^^ i— . lo 43 la 

Vitro flavo -^^^ -*-^ y— i© 13 2^ 

^mbrttadProclum: > _ .>i--'l©"*3 54 

Bsifidaniufi tottis tegitur >— ^ ^ •.*'''-i* ><* ' *3 . 159 

Totum Mare'Serenitatis tiptoe - ii*. 'J6 i4 3^ 

TotumMareCrifiumabranbrirtifgftar'i© 50 27 

Plato tegittir vitro raruleo-obfervatus If6 31 ^im 

Solo tubo optico ■ -i— -'— ' 'lO 2i» ' '4^ 

Vitro flavo , ^^— — • j^^^ 't6 '31 4 

Obfciiratio mbxima - -^ '^-^ <*o Jf5 40 



BM^R- 



Plftto-cmergk obfcnratii? Yitro ffew^ ; =»^ m> ^it^( j 
fido tiibd^ptico *— -^ •^rr-^ii Ti > «p V 51 
Vitro caeruleo — **— ^*— nvr,^5j|ij jo 
Ariftarchus cmergit ^^^^^ :nr,i«w*H li 4Hi * 3 
Gaflendus incepit qncixqrc obfcnrttusl y^^-'^^^h ^^ 

vteo flayo —4 -T—f: ' ^ ^ ^ 

Obfgrvatps fob tubo optico *^ ii ^iy - ^n ii»^ ^i^ Jf^ 
Obfefvat^us vitro ,<an4ep — ^ ^i-^p^fT/ifc ad ;u 
■Gaflcndus totus (pcfra umbtaija i-in^ 1 1 a8 a 
Sciucardus indpit eracTgcrc j.j'^^^liir j^j ^ 
^otus extra umbram -;^ -^ 47 lo 

Totl^nMareHamorlml^^ jjjS * 50 

^^c|>claus extra lu^br^iti nii7,;fai£ igiij : ^rji' 3 
l^e, Sercnitatis qctrtviimbraxtt: ; — -o jlti?> v 53^ 46 
Tycho p5rtra umbrapbfiyvatt»ivitrcP^^ xkx .: ^3 3 
Solo.tubo optlco -^^^ '^— !— lUiPoff^^ja 
Vitro caeruico -r-^ ""^'^^^^^^^ : t I.14 

Incipit cmergcre Mare'^flfeSta 1-i^ :/M r -fr/.73i 
Totum IV^are Crifiun* cartffi urabB^^ ^ "i f -^ -" '^ ^^ 
Finis ccKpfis — r- • — «- .^^q' li^i^r^j^oiJ 

Obfervatp hsec pemda e califr4da&^^^ Ttoifacaiau-* 
tern terras ita cUl^ta:;Cra^,^^^ac»llai lo^^ 

- - -- — ojUqo oJiij ^^loc 
- ' Kcausm oii^wjidO 

r 5^a CV. 
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CV<„ Sifigular'^^ervafionsf upon the Man*- 

chflnUk-Ajp]^;: -By John. Andrew 2^j£- 

^ {arxic\y-m Bh. F.R. S. Tranjatedfrom 

RcadNov/i^^^^-Jr^fiE c^^ cffcds d£ the tree called^ 
'^^^ .A Manchenille airp known to all the 
vrorl^': its mil k^ which the ISvajgfts make ufe of to 
pbifop their arrow3", makep the wdiindti infEfted.wfth. 
them mortal. THe ^arn, 'which '^a,flifts the leaves 
and branches, caufcs bliflbcrs to rife like boiling oil j 
even. the fhade of the ttee mafccs^dipfe^ who rqiofe 
under it to tyiilily^'itsf^^ 
poifonl I m^ ii^fgnn^^ amyextraordinaty thing, 
that a'br?e$9jji;X5f9.ffl^ fq piadjjs/tb ett three of 

them'^ ^\y;h^I^t did h|^; very little harflfi i' Md this wis 
looked upj^q. as ;«: miracle^ ^ a proof of the fur- 
priilng €^(^3 ,of . Ui^^ anflr k)flgings of 

Bjutjw^ wilt iirarcse; bfe credittd 

by ,nyaqy^perf9ijf, JNvholWf^ frequiJWed fhefe Mand^ 
which^I QCflzfj^j^ohe^ ftu^. : •. : , i . 

Pne Vinc^spt .ga^flhii of TuriniOa Piedmont, a 
fltrong rob^i^iK^pj :ia5(^to»<rfdf of about for^ 

ty-ftye j^e^^jirf i^e^ belonging ter th^horfe, wa» a 
flave wit^ tj^ 'f i^Iwifileyen years, haviogbeen takea 
ptiipi^v. Tjtfi^e liegs' ;of Bel^adc He was overfeer 
of my halpgiatif» t<^Brds t^^ noKmth of July of the 
year I7j6.j Jip: y/ai oae-day walking upoa the fea; 
lide, and feeing a great number of apples upon the 
ground, wa^charnied with their beautiful colours, and 
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fweet fmell, rcfembling that of the apple called d'apb: 
fee took and eatof thttii,4*wyithwk^ktt6w*^^ 
W€rc; he found tlKiyhacJi5j^fub^€^<toA 




him it was mortal; upon which he ceafe^tp cat thcm^. 
and threw away the reft. -[[^ 1 

About four in the afternoon, A)fz. ailiiour after this- 
repaft, his bcUy fwcUed confiderably, and he felt as 
It were a confiiming fire ih his bov<refe. He could 
not keep himfelf upright ; ind at' hight the fweUing 
of his belly increafed, witft tfie bdrmng Ichfation of 
his bowels. His lips were nlcc^ted' witfr the pi ilk of 
the fruit, and he was ftfeed Wit^'^fbki' Hi^ bilfihy 




1^'of it, which bro^J^VobfJ^araSt^^^^^^ 
violent purging } bo^ wilichc&htiftitecrfof fSiir Hdws,, 
during which it was th6«i^t<he\v6uKi'clf6}- At kii^th 
thefe fymptomsgrew. lefej and my Niegroesirtj^e hjm 
'walk, andilir abbu^ By digi^^st ihJfbbn SRer tWey 
were ftopjsed. Riee-git«V"w*>ifch /tRey ^ga^fc Kirrt, 
put an end to all thefe dif€*dfe#i^} -:a!*iP^th-fbui<iand- 
twenty hours he had no more ftflhwits'fior pain ; '^c 
(welling of his belly dinMnlflySd'in'pw^titiri fe his 
evacuations upwards and dowiftWaf^^ ^'hii'has^eoh- 
tihued his funaions withooe b^lh^Wif ^rti^hBtAc 
of thepoifon. We ie&bj'ltts'joth58:'ihe4ffeasdrt^e 
poifon ofthe Manchiftelte-arfeidfflfef^fW>n^t!h6(t'of. 
die fiih at Guadalbupe, ^InCih I f»CeA^6ned^' ' 

Dec. 2. 1756. " ■■ ■■^!"':-^^ t;^-^-' ; 

*' Auellana.purgatr'uc ; io French, mididnitu 

CVL. 
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CVL AbfinByf a Letter fnm Mr. Wfl- 

Ham Ardcron^ K/?.a9- to Aar.Hwy Baker, 
F. K. S. on th] giving Maffktipn and 
Polarity to Brafi. Cmmunicattd fy Mr. 
Baker. 

RcadNov. i6/-|jQR fome timc paft I have beon 
1758* J^' liiaking experiments on the mamc- 
tifm of brafs, and amongft many pieces that I have 
tried, find feveral that teadiiy attraft the needle j but 
whether thejr have had this property orieinally, or 
haveYeceiyed it by hammering, filing, cuppbg, or 
any other /utfi-lik^^ I cannqt yet (ktenninfi. 

I have a vier^ haftdfoftie compaft-Wx^ made of pure 
brafs; as far as I can judge : the needle being takep 
out^ and placed upon a pin fixed properly in a board, 
and cle^f of aU ioilner magnetics, the box will attract 
'this nee4ie at Ijalf an inch diftancej dndj if (ulSered 
to tpiich, Will dri(W it' full ^odegi«e from the north 
or foutk poihfe \ aha 1 think thoft parts bf the box 
marked north and fouth attraft the ({rongeft. Thw 
cover of the box alfo attracts the nccdlc_ nei^y as much 
as the boxitl^lfj 

/. 'As fd ybjlr /^^^ Aat Iron may. be^mixed 

with the brdfs, Id&'HotlcnoVj' but 1 have been in- 
formed it Cannot bei a^ brafs fluxw with a much lefs 
degree of heat than iVon, and iron naturally fwims on 
fluid brafs. Befides, many of the fpccimens of brafs 
1 have trkd wece new a» thqr came from the miU, 
where they Were^VttJUgJit into plates, apd I ptefnmc 

were 
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wwe ftdi whftci ♦ J yet thfefc I have given the mag* 
netic vktuc to/ when tfacy had it obti^ jmiA Ibme |)l^ces 
bf bmfis which ftitUralljr ato^ the xaseccjle^ feem to 
the eyd j<8 fine a bright yellow a& any cHhcr, and ait 
^ malleable as iny I ever' met %ittfl 

Pieces of braft without anf liSaghetlb pbwe'r, by 
properly hammering and giving them the dbuble 
iGttch, after Mr. Mitchel's method, I have made at- 
tract and repel the needle, as a magBCl; does, having 
Wo regular poles : and I now fend you one fuch piece 
^Fbrafs, which I have thus made magnetical. You 
'Will alfo receive a couple of needles^ 'which I made 
"tiiyfelf after the late Zachary Williams's method, and 
:a little ftand whereon to place them, the betto^ to 
,fli6w hdw this magnetic bar iattrai^s and repels the 
needle when properly applied s for it muft be noted, 
that in making thefe experirncnts it is neceflTary to em- 
ploy a very good needle, about ^finches lohgi well 
ftnd'tehderly fet, and not covered with glafs/^/" 

You will obferve, when you try this bar, thtf (he 
fame poles repel each other, and the contrary poles 
-ittrad; which proves this piece of braFs to be indued 
with thie na^netic virtue aqd polarFtyl However it 
itiiilV be n6ted, that though the fame poles repel each 
6lber, yet, like natural magnet s^ in conta<a , or near- 
ly fo, they attract each other ; therefore when you 
Wdtild fhew the repelling power of this Brafs bar^ you 
'^fliuft-not bring it nearer the needle than ^^ of an incK 
' Magnetic brafs does not attra<5t iirbri, not even the 
-^lehft ptftic^y fo far as I can find: whether this h 

• This' rcYcw to M^^^Bia^f!^*«^,^i^yil|g^fi^pri9^W| 0^. pM ^"^^^ 
' anif oW hrafi may be Infatf J^a^qgj}^^ 

s 
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f>wiiig to the wetknefs of magnetifmin the htBtk^ er 
to fome other caufe» I don't pretend to know. 

I have tried to inAife ma^etic virtue into.ieveral 
pieces of copper, lead and pewter ; but all my tn* 
deavours have not been able to make them attt a& the 
.needle at aU. Indeed, when I have held a piece of 
pewter, that I have tryed to make magneticai, to die 
needle, the needle would tremble, bat not approach 
the pewter. 

I fend you another piece of brafs, whofe either end 
attracts either of the poles; this I have infufed the 
magnetic virtue into, and can at any time, fo as to 
attradt and repel the needle; but, like fteel that is iet 
a low blue, it lofeth that polarity in a few hours; 
which may arife for its being too fhort for its weight, 
or from its diHerent temper of hardnefs or foftnefs. 

A third piece I alfo fend you, which with all my 
endeavours I cannot make attrad the needle in tin: 
lead ; and yet I can perceive no difference between 
the appearance of this piece and that of thofe which 
do. 

Would fome in^ious man purfue thefe experi« 
ments, perhaps we might have needles made of brafs 
to ad as flrongly as fteel ones do, which would have 
the advantage of being lefs liable to rufl at fea than 
fleel ones are. 

But my whole defign was to (hew, that brafs is 
by no means a p-oper metal to make compafs-box^s 
of, or to be employed in any inflrument woere mag- 
netifm is concerned. For as it is demonftrable, be- 
yond all contradiction, that fome brafs is found en« 
ducd with a power of attradling the magnetic needle; 
that other pieces are capable of receivbg it either by 

accident 
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tiocideht or defign, {let k be frota its t>efng milted 
with iron, or any other ciaufe Whatever) brafs muft' 
be a very improper metal for compafs-boxes, as it 
may occaiion many fad and fatal- accidents. 

Norwich, Oa^b, 20th, 1758. 

It is well known, that brifs has been fometimes 
fomid to affed: and difturb the*magnetic needle; but, 
to give magnetifm and polarity to brafs, has not, that 
I mve yet heard, been before attempted, I there- 
fore have taken the liberty to lay the above account 
before this Royal Society, and have alfo brought the 
pieces of brafs mentioned therein^ which have hpca 
thus made magneticaL 

London, Hi Baker. 

Nov. 15. 1759. 



CVIL ^n Account of tU Sea Polypus, i/ 
Mr. Henry Baker, F. R. S. 

1:0 the Right Honourable the Earl ^Maccles- 
field, Prefident of the Roy z\ Society. 

My Lord, 
Read Nov. 23, TT now relarn (hi marine animal your. 
«7s8- j^ Lordfliip did ihe the honour to re- 
commend to my Citartiinatiofi 5' which I find to be a 
fpecies of one kind of the Sea Polypi, mentioned by 
naturalifts ;• but I thinkrtot Very accurately defcribed. 

The kinds of Sea Polypi are ixnderftood to be, 
-Vol. 50. 5 G FirJ, 
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' Firft^ ThePdlyptrt, p«ticularlyfo tailed, tfaeOc:^ 
topDs^ FrekCy or Pour-contrei : to whkh kind our 
fubjedt belongs. 

Seemdly^ The Sepia, ot Cirtde-fiffi» 

Thirdly^ The Ldigo, or CaFamaryr And each of 
thefe has its different fpecies and varieties*. The an- 
cients add the Nautilus ; and fome forts of Star-fi(h 
might perhaps be not improperly ranged among them. 

All of the fu-fl kind have eight arrns^ placed at 
equal diftances round the bead ; bek)w the arn^ are 
two eyes, and the body is fhort and thick. 

The Cuttle-ii(h, and the Calamarv^ have each of 
them ten arms; of which eight are Utorter ones, tam- 
pering gradually to a point from the head, where they 
all rife, to their extremities : the other two (frequent^ 
ly called Tentacula) are three or four times as long, 
perfedlly round, flender, and of an equal thicknefs 
for above two thirds of their whole length ; then 
fpreading into a form nearly like that of the fhorter 
arms. Great numbers of acetabulay or fuckers, ar& 
placed fomewhat irregularly on each of the (horter 
arms, and on the fpreading parts of the Tentacula,. 
where fome of the fuckers are a great deal larger thaa 
the reft. 

The body of the Cuttle-fiih is broad and flat, ha- 
ving within it a broad friable white bone 5 that of the 
Calamary is a fort of cartilaginous cafe holding &e 
inteftines, of a roundi(h oblong (h^, furnifhed witb 
two fins, and having within it a tmn tran^arent ekf^ 
tic fubftance like Ifinglafa. 

— ■ — ' — — — ■ — ■^-* — *— 

? Vide Wilkins'i fcal Chataaery 9. i^i> BellMi. mfM^f> JSPv 
< Vtit 




z 



Sdm^anC ^Ultk A>. /: 



f/^» 
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. Tbs mouth of die Pour-contrd, Catde*fi(h, and 
Q^jfijOMrjf is {daced in the fore*part of the head, be* 
IWQVI the arm8» having an homy beak, hard and 
tlQcAKd like a parrot's, which fome writers call the 
teeth* The eyes of them all are nearly in the fame 

pofitioil* 

. As the fubjc£t under examination refembles in 
fome particulars all the above kinds of Polypi, this 
ibort account of them may, it is hoped, render the 
£)UawJog deicription of it the more intelligible : and 
with tl^ £wac view, Mr. George Edwards, Felbw of 
4be Royial Society, has been u> obliging as to make 
4riLwiogs of the aoiaul itfelf, in four different po- 
4ti<m9« and of the natural fiw j which drawings are 
iM^itb pccieoted to your Lordfliip. 
: 0<ir Pcuyput is of the PourKrootrel kind, and I be- 
\ifin of ^t Ibecies called Bolytasna i which is faid 
to have a muucy fmell; but if ours had fuch a fmell, 
tjbe fpirits wherein it U^ have taken it quite away. 
. In the drawing IS/te Tab. XX]QC. Fig. i .] is ijh^wn 
^e anterior part ot Hiis animal, which has much the 
^pearaqce of a Star-iiih. Here are eight arms about 
tB»e inches in length, united at thdr roots, and pla- 
ced circularly at equal diftances in the fame plane, 
YhJch has a oonfiderable finking towards the center. 
7%efe arms diminifh from their rife to their extremi- 
ti«^ IMid end exoeedin^y fraall. Nc^r the head they 
VH (U^rilateral, but the under^de conirading gra- 
dual^ tp aa todge, they becoii^ towards the ends tri- 
Uter^. On the upper fide of each arm are two rows 
of aeetabula^ or fuckers, ftanding in a beautiful or- 
ijtr, as clofe as they can well be placed, and begin- 
ning fitDm the center of all the amis. Thefe fuckers 
J G 2 arc 
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are perfeftly circular, with ecfges flat on^ the top; ancf 
a round cavity irf thfe "middle ' of each. They arc 
krgeft in the Svicfcft part of the arm, i^d leiSm as- 
the arm dimihi/hes; till tliey become ft) final! as h^. 
ly to be difeernable. It is very difficult ^o tell -their 
number : I counted as far as fifty in a row, but aim' 
certain there arc many more j and I don't imagine 
the eight arms have fo few as a thoufand on them; 
They rife fome height above the furface of the ikin r 
and wherever they are not, the fkin of the arms (un- 
fcfs on the under-fide) is granulated like fbagrcen*. 

A« in the other kinds of Polypi the mouthis placed'* 
between the arms confpicuoufly enough^ I expeded' 
to find it fo'in this; but the fpirits had contraded it 
fo much, that I could difcem no^openingat all whem- 
l thought the mouth muft be ; and therefore could 
not fay, with affurance, that the mouth was placed' 
there. Under this difficulty I applied to Sir Hans 
Sloane's moft valuable coUeftion of natural hiftory in- 
the Britifh Muf^umi, where I found feveral- fpecies 
of this kind of Polypi, and amongft the reft a fmalF 
dried fpecimen of the fame fpecies as ours, and a- 
much larger one in fpirits, of a fpecies that comes veiy 
near it. 

This large fpecimen aflTorded the information P 
ftood in need of: for though here alfothc mouth was 
clofed, and the beak drawn down into the center be-* 
tween the arms, fo as not to be ieen at all; yet, b)r 
the help of Dr. Morton and M r. Empfon, Thad the 
fati&fadlion to fee the mouth opened, and the beak in* 

* Some of the Pour-contal k ind have but ope row of fuckers on. 
the arms ; fuch an one I have fcen, whofc arnu were thirty inthS 
long. 

the 
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tiie fame fituation, and of the fame form and fub- 
ftance, as in the other kinds of Polypi. Having 
gained this knowledge, by applying the point of a 
bodkin, I cafily felt the beak in our Polypus ; but in 
fo fmall a fubjeft it cannot be brought to view with- 
out diffedtion, which is the reafon it does not appear 
in thefe drawings. 

Fig.. 2. represents the Polypus fo placed as to fliew 
the fituation of the. eyes and the form of its body; 
and alfo in what manner the arms are turned back in 
the fpecimen before us 5. but we may fuppofc them^ 
thus difpofed merely in the aft of dying, and that 
when alive they are moveable in all diredtions. 
. On- that fide of the body oppofite to the eyes, and 
which therefore may be termed the belly-part, there- 
appears a tranfverfe flit or opening in the fkin, not in* 
a urait line, but a little femicircular ; from the an- 
terior part whereof a tube or pipe proceeds, abour 
one third of an inch, in length, fmaller at the extre- 
mity, where it opens with a round orifice, than at 
the bafe, and reaching to within a fmall diftance of 
the arms. As both the Cuttlc-fifli and Calamary 
have a pipe nearly in the fame fituation^. though fome* 
what different in figure, through which they occa- 
fionally difcharge an inky liquor, and fome writers 
iay the fisces alfo, it is probable the pipe in this ani- 
mal may ferve to. a like purpofe ; and as the body 
©f the Calamary is included in a cafe, the flit acrofs 
the body of this animal fhews its belly part to have*, 
alfo a fort of cafe, though, oa its back there is no fe- 
paration as in the: Calamar3r; . 

Out of the aforefeid flit or opening a bag iflues« 
with, a vei^ flender neck^ jcxtending towards the tail^ 

anc^ 
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and enlarging gradually to its end. This htg h 
above half the length of the body^ and appean like 
another body appendant thereto. I (hould be ih- 
tirely at a lofs concerning this bag, did not ibaie pa£- 
fages in Mr. Turberville Needluim's curious obfer- 
rations on the milt veflels of the Gaiamary enable me 
to form fome conjcdures about its ufc. 

Having difTeded feveral Calamaries on the coaft 
of Portugal, without the leafl indication of milt or. 
roe, and confequently without knowing which were. 
male or female, he was much furprt&d (about the 
middle of the month of December) to find a new 
vefTel forming itfelf in an obvious part, and rqplete 
with a milkyjnice. This was an oval Inig, in which 
the milt veilels formed themfdves gradually, the 
bag unfolding as thefe framed and diibofbd diem«i» 
ielves in bundles. Before that time he had ofaferved 
two collateral tubes, which are alike in both fexes ;. 
but a regular progrefs in the expanfion of the 
milt^bag and formation of the mik-veflels had not 
prefented itfelf before. Thofe tubes till then ap- 
peared open at one esctremity, tttwh refembUng me 
female parts of generation in a ihail, but did not 
terminate in a long oval bag extending in a paralici 
with the ftomach more than half the length of the 
fi£h, as he fimnd them afterwards when the milt vef- 
fels that filled the whole cavity were ripe for <^e£tion. 
The £ime ducts without the b^ are found in the fe^- 
male aUb, perhaps fbr die depofition of the fpawn. 
yiA.Needbam^s AEtnfcopical hi/emeries^ cap. v. 

It appears from this account that the male Cala^ 
mary (at a certain time of the year only) has a bag 
wherein the snilt-yeilels are contained, and that dbe 

female 
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iciaale has nC fuch bag. Siace therefore the bag of 
our Polypus is found in the £ame iltuation as that of 
th6 Calamiryy (which is alfo a kind of Polypus) we 
mayfuppofe it to be the milt bag, and that our Fo« 
lypus is a male, taken at a time when the milt wa» 
ready for ejection. In the dried fpecimen at the 
British Mufeum, and alfo in the other fpecimens, 
there is the fame opeaing, witli the pipe that rife» 
abo?e it towards the arms, but not the leaf): appear-^ 
ance of the bag in queftion ; they are therefore pro-^ 
bably fenules, or if males, were caught before fucb 
bag was formed. 

Fig. 3. prefents another view of this Polypus, its 
arms extended circularly with their under-fides next 
the eye, and the body fo difpofed as to fhew the 
tranfveffe opening a^ the oval bag iffuing therefrom 6y 
and the pipe rifing upwards towards the arms c. 

Fig. 4* Ihews the Polypus with its tranfverfc open- 
ing and the pipe rifing therefrom, but without the oval 
bag; it is figured thus by Rondeletius and Gefher, 
and the fpecin^n at the Britifh Mufeum has aifo this 
appearance. It is here fhewn with the arms exten- 
ded forwards. K is a magnified figure of one of the 
acetubuia^ or fuckers f of which there are two rows 
en each arm of this Polypus, as before defcribed. 

Mr» Needham, in his defcription of the fuckers of 
^ Calamary, (which he had many opportunities of 
examining whilfl alive, nxA whofe mechanifm is pro* 
bably the fame as in thofe of our Polypus) informs 
nl^ <^ that d)e action of the fuckers d^ends po^y 
•* en their fhape, whidi, wlten they are extended 
^ refembles nearly that of an acorn- cup, and partly 
^\ upon a de» circular cartilaginous ring, armed witn 
^ £mall faooksi whick is iccured in a thin membrane 

[^ fbmething 
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«* fomething tranfparent, by the projeftion of a fcdgc 
** invefting the whole circumference about the middle 
<^ of its depth, and not to be extracted without fbme 
** force. That each fucker is fattened by a tendi- 
** nous ftem to the arm of the animal: which (lem, 
*' together with part of the membrane that is below 
«* the circumference of the cartilaginous ring, rifcs 
«* into and fills the whole cavity when Ac animal 
*' contrails the fucker for adion. In this ftatc 
** whatever touches it is firft held by the minute 
" hooks, and then drawn up to a clofer adhefion by 
" the retradion of the ftem and inferior part of the 
*^ membrane, much in the fame manner as a fucker 
" of wet leather fuftains the weight of a fmall ftonc.*' 
Vid. Microfcopical Difcoveries^ p. 22. 

M fhews one of the cartilaginous rings armed with 
fmall hooks, of its real (ize. The ring this is drawm 
from was taken out of a large fucker of a larger Po« 
lypus, and is prefented herewith. 

By thefe fuckers the Polypus can fix itielf to rocks, 
and prevent its being tolTed about in ftorms and tern- 
pefts; but their principal ufe muft undoubtedly be to 
ieize and hold its prey : and to this purpofe they are 
moft admirably adapted ; for when they are all ap- 
plied and a£t together, unlefs the Polypus pleaies to 
withdraw them, nothing can get from it whofe 
ftrength is infufScient to tear off. its arms. Some- 
thing like thefe fuckers is found by the microfcope 
in the minute frefh water Polype, vdiercby it is iable 
to bind down and manage a worm much larger and 
feemingly ftronger than itfelf *. In like manner the 

* Of this I gave an account fome yean ago» in my attonpt 
towards a Natui^ Hiftory of the Polype, chap. v«' 

ftella 
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Jtella arbor efctm (which may alfo« be called 4 Polypus), 
though it has not fuckers, yet by. the hook& aloi^ its 
arms, and the multiplicity of their branchings, which 
have been counted as far as Sp^poo, it can, by fpread- 
ing its arms abroad like a net, fo fetter and entangle 
the prey they inclofe when they are drawn together, 
•as to render it incapable of exerting its ftrength: 
for however feeble thefc branches or arms may fingly 
be, their power united becomes furprifing. And we 
are aiTured nature is fo kind to all thefe animals, that 
if in their ftruggles any of their arms are broken off, 
after fome time they will grow agajn 5 of which ^a 
fpecimen at the Britifh Mufeum is an undoubted 
proof J for a little new arm is there feen fprouting 
forth in the roonri of a large one that had been loft. 

It is evident from what has been iaid^uhat the Sea 
Polypus muft be terrible to the inhabitants of the 
waters, in proportion to its ii;:^ (and Pliny mentions 
one whofe arms were thirty feet in length) ; foV the 
clofe embraces of its arms ai>d the adhefion of its fuck- 
ers muft render the^efforts of its fwey inefFe(aual ei- 
ther forrefiftance or^fcape, unkfe it be endued widi 
an extraordinary degree of ftrength. 

Sea. Poly pi are frequent in the Mediterranean : but 
Mr. Haviiand of Rakb, to whom we are obliged for 
this^ which is of a di^ent iptcies, thinks it came 
frqm the Weft Indies, wh^jce it is cabled a Cat-fifh. 
That like it ia the,Britifli Mytfeum aJfo came from 
thence. 

As the Polypus I have endeavoured to defcribe is 
much contraded by lying long in fpirits, and dif- 
fiwftion would deftroy a fpecimen well worth prefer- 
ring, \ hope to be.excai&dif this account ftiould be 

Vol. 50* 5 H found 
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foand deficient in ieveiral particulars, or chargeable 
with fome miftakes. 

Permit me the honour to be. 

My Lord, 

Your Lordfhip's 

Moft humble and obedient Servant, 

^ Strand, fj. BakcH 

Nov. 23d, J758, 



CVIII. A Defiriptlon of the fojpl Skeleton 
of an Animal jound in the Alum Rock near 
Whitby. By Mr. WooUer. Communicor 
ted by Cliarks Morton, M. A F. R. S. 

tetd Nov. 2s. TTT is in this rock, that the Ammonita,. 
*^^ ' X or Snake-ftones, as they are common^ 
ly called, are found, which have undoubtedly been 
formed in the exuvia of ii(hes of that Ihape; and 
though none of that fpecies are now to be met with 
in the Teas thereabouts, yet they m many particulars, 
refemble the Nautilus, which is wtU- knwrn. The 
internal fubftanee of th^e fk>nes9 upon a fedion^ 
thereof, appears to be a ftony concretion) or muddy 
fparr. Stones of the iame mat^p or fubftance, in. 
the (hape of muicles, cockles, &c. of various fizes,. 
are alfo found therein, and now and then pkces of 
wood hardened and crafted over with a ftony fubf 
ftance are likewife found in it. 

Many naturalifts have already obierved, that^nmong 
the vaft variety of extraneous, ^bftanees found at f«- 

veral 
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veral depths in the earth, where It Is impoflible they 
ihould have been bred, there are not fo many jSro- 
dudtions of the earth as of the fea; and it appears 
by the accounts of authors both ancient and modern, 
that bones, teeth, and fometimes entire fkeletons of 
men and animals, have been dug up or difcovered in 
all ages, and the mod remarkable for fize commonly 
the moft taken notice of. In the firft particular this 
fkeleton will moft probably appear to have belonged 
to an animal of the lizard kind, quadruped and am- 
phibious ; and as to its fize, much larger than any 
thing of that kind ever met with or found in this 
part of the world ; though, firom the accounts of tra- 
vellers, fomething fimilar is ftill to be met with in 
many of the rivers, lakes, &c. of the other three. 

When the annexed drawing thereof was taken 
January f, 1758. iSee Tab. XXX.] there remained no 
more of the vertebra than is therein expref&d; that 
is, 10 between D and F, and 12 between G and H: 
but when it was firft difcovered, about 10 years ago, 
they were compleat \ and there was befides the ap- 
pearance of wnat was then thought to have been 
fins, near the back part of the head at A, the fame 
as appeared further backward at £, when this de- 
fign was made. The vertebra^ &c. now wanting 
having been either dug up by curious perfons, or 
wafhed away by the violence of tlie waves at high 
water, and the accidental beating about of ftones, 
fand, &c. during that time ; the water covering this 
ikeleton feveral feet at high water in fpring tides; 
the cavities in the rock ftiU remaining as in the de* 
fign. 

The fubftance of the bones, with their periojiium^ 
00 the coverpd or under fide, in moft parts remains 

5 H a intire, 



intlrCj and their -native colour in fome places in a 
good ineafttre prdferved, land the teeth with their 
fmooth ppliih pltihiy to W dilcovered. Pttrt of the 
mandible near the extremity was covered whh a Ihelf 
of the rock abotit three inches thick 5 which being 
cut away and removed, both the mandibles appear* 
ed under it compleat, with the teeth of the upper and 
under one, plainly kx:king or paffirtg by efech t)ther.^* 
Thefc appeared to be of the denies exerti' or 'hng'- 
kind, as well as all the others in the narrow part oF 
the mandible, and further backwards they were not 
obferved. From this ledge or (helf tlic mandible 
towards B is fingle, and appears tb be the upper one 
of the living animal ; and from the head not being 
cxadHy in the fine of the body, that part has been 
inverted, or quite turned over, and the body itfelf, as 
appears from the tranfverfc proeefies of the wr/rfr^,.. 
lies on the right fide. Tnere appears one row of 
teeth only on each fide of thfe mandible, and they 
are about | of an inch afunder. .' 

The mandible DA', the cranium gh^ and the wr- 
tebr£ from D to F, were attempted to be taken upi 
wholes but the bones being rendered extremely brittle, 
and the rock in which they were fixed bemg a brittle 
blackifh. flatc, with joints or fifliires running in every 
diredron, would not hold tocher: the whole therc-- 
fore fell in many pieces, the vertebra in Ae joints 
only, which makes them eafy to join together again, 
and befidcs fhows very plainly the tranfverfc and fpr- 
nal pTQcefllcs thereof, with the foramen in^ the hitter 
for the fpinal marrow. It- was now that a piece of 
the cs femorisy about four inches long, Ihewed itfelf 
in the fparry concreted fubftance at E, together with 

apieee 



[ 789 ] 

a piece of the os innominatum^ to which it had been 
articulated or joined. This, with what has been be* 
fore remarked, will fufficiently prove this to have been 
an animal of the quadruped, and probably, froofi 
die fhapc of the cranium peculiar to fifhcs, of the 
amphibious kind* At the fame time many pieces of 
the cafia or ribs, as broke and crufhed up againft 
the vertebr^ty were plainly vifible. Tlic cavities of all 
the bones were felled with a fubftancc, which appear- 
ed the fame as the rock itfelf 3 and the fubftance on 
each fide the vertebray as they laid, was a mixture 
of fparry concreted matter with that of the rock it^^ 
felf, wluch is a blackifh Hate. The animal, whca 
Uvin^, maft have been at leaft 1 2 or 1 4 feet long^ 
And the dimenfions of the whole, or paitlcular parts 
of the ikeletoo, may be meafured from the fcale an- 
nexed thereto. 

This fkeleton lay about fix yards from the foot 
^ the cliff, which is about fixty yards in perpen- 
dicular height, and muft have been covered by it 
probably uoc much more than a ccntur)^ ago. The 
cliff there is conipofed of various firata^ beginning* 
from the lop> of earth, clay, marie, floncs both hnndt 
and (bfty of various thicknelles, and intermixed vvrth 
each other, tili k comes down to the bla^k iLatc or 
alum rock, and about 10 or 12 feet deep m thi^ 
rock, this fkeleton laid horizontally, and exac^tly as 
defigned. The probability, that this cliff lias formtffI)!t 
covered this animal, and extended much more into the 
fija, is not in the leaft doubted of by thofe that know 
it. The various^n//^, of which it is compofed, are dul- 
ly mouldering and falling down ; and the bottom, be- 
ing the flaty alum- rock, u alfo daily beat, waflied^ and 

wore 
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vfore away, and the upper parts undermined, whence 
many thoufand tuns often tumble down together. 
Many antient perfons now living, whole teftinnony 
can be no way doubted of, remember this very diff 
extending in fome places twenty yards further out 
than it does at prefent. In (hort there is fufficienC 
evidence, that at the beginning it muft have eicten* 
ded near a mile further down to the fea than it does 
at prefent i and fo much the iea has there gained of 
the land. 

Thefe are the principal fads and circumfbnces at- 
tending the fituation and difcovery of this ikeleton; 
which from the condition it is in, and from the par- 
ticular difpoiition of the ^rata above the place where 
it is found, feem clearly to efbtblifh the opinion, and 
almoft to a demonftration, that the animal itfelf muft 
have been antediluvian, and that it could not have 
been buried or brought there any otherwife than by 
the force of the waters of the univerfal deluge. The 
difierent firata above this fkeleton never could have 
been broken through at any time, in order to bury it» 
to fo great a depth as upwards of 180 feet; and con- 
fequently it muft have been lodged there, if not be- 
fore, at leaft at the time when thofe ftrata were form- 
ed, which will not admit of a later date than that 
above-mentioned 

P. S. In the xlhcth vol. page 639, of the Pbilofapbi^ 
cal Tranfa&ims^ an animal is deicribed by Mr. Ed«> 
wards, which was brought from the G^ges, and 
refembles this in every refped. He calls it La^. 
certa (crocodilus) ventre marfupio dmato^ faucihfi 
JA^rganferis roftrum amulantibm. 

CDC- 
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CIX. A Differtation upon the Phoenician 
Numeral CharaEiers antiently ufed at Si- 
don. In a Letter to the Rev. Thomas 
Birch, D. D. Secret. R.S. from the Rev^ 
John Swinton, M. A. of Chrift-Church^ 
Oion, F.R.&. 

Reverend Sir, 
ttMA Dec. 7, Tjr A VING, by the affiftancc of tile 
"75^* JtjL Palmjrrene numeral charader«, 
htely made a difcoverv, which may perhaps here- 
after be of confiderable fervice to chronology ; I 
could not longer diefer, rfiough now deeply engaged 
in other matters, communicating it to the Royal 
Society. Nor will the memoir containing this, I 
flatter myfelf, be deemed altogether unworthy the 
attention of that learned and illuflrious body. For, 
unlefs I am greatly deceived^ it will bid fair to afcer- 
tarn, with a- fufficient degree of precifion^ the Phos- 
Bician. daces of ieveral antient Sidonian coins, one of 
which was ftruck above a century before the birth 
ef Christ,, hitherto utterly unknown; and evince 
the notation of the PhoHiicians, at leaA thofe of Si- 
ibn, when they firft appeared, to have been ex- 
tcemely fimilar to, if not nearly the. fame with, that 
of the Pahnyrenes.. 

L 

A fmaltbrafa coin of Sidon (i), now in my pof- 
feffion, exhibits on the reverfc three Phoenician let- 

t^ See Plate xui. Fig^.i.. 

£ ttrs,, 
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ters, that fgrm. the word SIDON, over the prow of 
a fhip, the ufual fymbol of the city wherein it was 
ftruck. This coin, which is in good coofervation, 
I formerly (2) publifhed and explained. The cha- 
raders howevgr m the exergue, which I could then 
make nothing of^ were not with fufficient accuracy 
dcfcribed. This has induced me to tranfmit you 
another draught of the fame medal, wherein proper 
care has been taken to remedy that defed. The two 
firft of thofe charadters, though fomewhat imperfed:, 
appear, manifeftly enough to be Sci)in apd Tzade ; as 
the foroier occurs on the Palpiyrene (3) marbles, 
end the latter on feveral very valuable (4) Phoeqician 
coins. Tjne others fo nearly refemble the numeral 
charaflers pf the Palmyrcnes, th^t they may un- 
doubtedly be gpnfidered as pointing out to us ? date. 
Which if w^ »dpit, the ^cbin ^nd Tzade m\\ fe^m 
tQ be the .initial letters pf the words psf n«r, THP 
YEAR OP m>0^y or IN THE YEAR OF 
SIDON ; as the elements Pe and Scbin apparently 
denote rCfff HDS, THE PASCHA OF THE Y^AR, 
pr H^. THE REGJNNJNG OF THE YPAR, op 
the. rcv/^rii? of ^the famous Samaritan coin pf Bologna, 

Sibli(he4 by Sig. JBianconi (5) not many years fince. 
or.can the Dbr^e, THE YEAR OF SIPON, or 
IN THE YEAR OF SIDON, intimating the year 



(2) Df Nvm. piihu/d, Sam, et Phcen, isfc. DiJJirt. p. 56 — 59. 
& Tab. II. Oxon. 1750. 

(3) Martn. Pahmren. a CI. Dawk, edit, pafll 

(4) Vid. Hadr. Rcland. Paliejl. Illuftrat. p. 1014. Trajcfl. 
Batavor. 1714- Erafm. Frocl. ad AnnaL C^mpendiar. Reg. £^ .fj/r. 
Syr. Tab. VIII. &c. Vicnnse, 1754. 

- (5) De Antiq. Hebraor. et Gracor. Lit. LibeL Joan, Baptift. 
BiancoiL p. 3I) 32. Bononise, 174s. 

ef 
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of die proper wn of that city, be looked t^pon as 
repugnant cither to the Jewifli or Phoeiucian genios j 
a fimilar expreffion having been ufed, both m their 
writings (6) and on their coins (7), about the tioic 
that the Pboenician medal before me was ftruck, by 
the Jews. That the firft of the numeral chiu-aders 
here ftands for TWENTY, we may infer from the 
correfponder^t one of the PalmyrcBes, to the form 
of which it 16 by no means unlike. This will like- 
wife be confirmed by the dates preferred on other 
Phoenician coins, whicH will be immediately pro- 
duced. The next^ denoting a leffer numbo", and 
Hot reprefenting JIVE, which we find always ex- 
prefTed by minute right lines on the Sideman medals^ 
muft indubitably occupy the place of TEN. The 
fix following ftrokes, after what has been juft ob- 
ierved, will be acknowleged to add SIX to me fare- 
going numbers ; fo that the infcription in the ttmfm 
will no longer ren^iain a myftery, the whole only mi- 
ning. IN THE YEAR OF SIDON XXKVI. 

11. 

1 have three other coins of Sidon (8), of almoft in* 
tirdiy f he fame type ; only one of them e}dy9>iCi a date ia 
Creek numerals, and two bear Fhcenkrian dates. The 
Greek nvtmerak^re EOT, CCCLXXV; and thePbce- 
nician correfpond with the numbers CXX^-C^XVII^ 
to both of which are prefixed the above-me^fioiied 

(6) I. Maccab. i. 10. 

(7) Hadr. Rdand. Di Num. F^uOtr. jmC TMiipOttd JUr- 
ifiMn, 1709. 

(8) Sec Plate xxxU Fig. a. 

Vol, 50^ y I iaidail 
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^^t^, We meet with draughts of two fkftilar 
. ^. ^HiW >^^SP^y adorned with charaaere, cx- 
W.p^M nupibers C^XVIII, CXXX. AU thcfe 
com vfpy^ to our view a turrited head and a branch 
Plj g{Up»,],|5«5)j|jting out to us the country to which 
thp^pf^np, and on t^creverfe the ufual ^bol of 
Sl^QJlif,,.JTfii^ year handed down to us by the Greek 
d^, eOT^ .is the 37fth of the aera of Scleucus j 
an4 th'Oiiii; 4woted by the Phoenician numerals anfwer 
tQt|ie japth, 137th, .128th, apd 130th, of the pro- 
per. .«Fa^iF)( Si49n, 9?, vill be hereafter more fully 
evinfcp^. ,,^«ice we paay certainly colled, that thefc 
pieces Yi?pr^: /a;vd^ liit Sidoo ifi the years of Christ 

.tor! )T nont. w .-r ..». f^j^ 

JM%Wli9F.Ms^ Mcrent'from the former, 
^S)ff Mf^°).^'&S^°l» ^'^'^ fcvcn (n) more in mv 
jMrj?TO5V^5w-^IP^ ** ^Itpge^r the fame, with 
I^n^'cfjji^,4«ie^pr^pe4fd 1^ thQ two aforcfaid initial 
%S?»sHBP9#9m'. » T"© whiph we may add five, 

?ff8S^£^i^^"°^^*^'('^^ cabinet bequeathed ta 
Chhit-Church, Oxon. by ArchbiiQiop Wake, and 
another in the valuaUe colledlion of the Rev. Dr. 
Barton (13), Canon of the faid collegiate church, 
^d a^ve^rt^j^ m^piber,^f this Society. On one fide 

. i^'i&lMc'ArigoivMnR. PbtmicTthA. Num. 3, 6. Tarvifii, 
X745« 

tro^NiecJ. ttaym Roman. Del Tt/tr. Briton. Vol. i. p. 106. 
In Londn, 17191* > 

" See;Pktex»ci.;Fir..3. 
,Se8TU|e>axi. Fig.\3. 
See Plate nxi. Fig. 3. 

thefe 
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thcfe medals all exhibit the head of )up;««5?f';l<^tf 'Bfi' 
the reverfe the prow of a fhip, the C(5hi^^rir'^^imibT 
of Sidon. Moft of them had vdHbu? PHowJBlii 
letters at firft imprcft on the upper part "(t^^fh^'^it^ 
and one of them (which is pretty reipaS-ksMdiii^ly . 
the fame charafters there that appeaf'W t^itegi*.; 
The firft of the coins mentioned ■h«t<\y1ifeftnnfK'^if' 
the year of Sidon 5. This has beert ^r^fMj^ >^e!t 
preferved, and is more curious than zhfxiT thfe Veft ;; 
which were emitted from the mint atSidphlh Various 
years of the proper sera pf that city, 'viib.Jbtyyjxht 
108th, iioth, I nth, II 2th, 114th, f^lft, itd^l 
117th, and 1 1 9th. We meet on rtorie oaPthtffe^iOTtfits^ 
with the figure denoting TWENTY, 'u^ m ^i 
Sidonians, during the period I am now upon. It not 
a litde refembles that which prevailed at Tadmorix4) 
in the reign of the emperor CSatudB^^^'l^i^W^. 
nine years after thc'birth^of"ei!i>^.(^Wffigft| 
antient of the Phoenician c6iiHf!I^'hdW[£biim» " 
preceded the commrtK:<£thdir^' BF^^;^GfiHft$^'^ ^ 
104 years, and is confequently if j'y^i'SISljcler^iffi^fi'' 
the earlieft Pahnyrenc infcriptioii^tMifiyis3iSQMii! 
come to our hands (ic^ ' ^ ^' ^* ,noiuiiD-mi.U 

Some years fince I pubUd^e^ 1' MlK^ia^'me^ 
of Sidon (ii6), with the heads- of Jupi le i and Juno 
on one fide, and the prow of aihifiaQn/tbeivetei^ ; 

?.•>?: 

■■..^■? w y ew. ' f iVMi ' I (If) ' ■ 

(14) See the Phoenician Numerals in Plate xx*».v "^ <*^°'^^ ' "■ 

(15) Fl»hfiph.Trmfaa. Vol. xlTiiJ." fart^^rf'^Sir^^ ('" 
{16) Dt Num. qmbufd. Sam. tt PJxen. fSv. DHlmiji^'kii^i. 

icTab^n. 0*00.1750. >,-*,U«i''r.?^n^ 

5 I a but 
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bat. did not acc^iratcly enough dcfcribe die nuraenJ 
charafters, and two initial letters^ in the exergue. 
I therefore take the liberty to fend (17) you a new 
draught, perfedly well done, of that infcription. 
Two more coins ' of the fame type I have fince ac- 
quired, and another may be feen in (18) Sig. Haym. 
Thcfc four pieces only exhibit the years of Sidon 
1^5 and IJ2^ 

V. 
My fmall coUedion likewife affords two (ip) other 
Phoenician medals of Sidon, (20) and Archbifliop 
Wake's noble cabinet one,, of the fame type, with 
difiercnt Phcenician dates in the exergue. Tq thefe 
may be added five, with the publication of which 
the learned world has been obliged by Sig» Arigpni 
(21); The anterior faces of thefe cdns are adorhed 
with a veiled head, reorefenting the genius of the 
city wherein they were wruck ^ and the reveries vrith 
a human figure leaning upon a pilhr, and holding a 
branch of palm in its rijght hand. Several PhcenicTsfn 
lettetis alfo there appear, which may perh^. at 'firfi 
figlit &em to render it fomewh^ doubt^l, whether 
ihe'm'edkls belong to Sidon or not. Bik every Ibf- 
picidti arifing from iierjce muft immediately vani/h, 
wheirt We caft our eyes upon the two initial elements^ 
and the itmnefal chftradters/ id die e^rgue; which 
clearly enough mdicate the plecefe t^ have been ftruck 

fc '' '.4 m i t I i»i II III* ' ' 

(19^ See Plate xxxi. Fig. 5. 

(20) See Plate xxxi. Fig. j. 

(21) Honor. Arigon. Nkm.Pb(emc.'T9b.UlL TarvUtit ^745* 



at Sidon, in the 83d, 87th, 95th, 105th, jQ^if^, 
1 1 4th, and 1 16th years of the aera peculiar l^that c^. 
A Phoenician coin of Sidon likcwife occurs m on^ (^2) 
of Sig. Arigoni-s plates, and another {^^) ii^n^ cpU 
:le£tion, with the turrited head and br^h pf |g|fn 
vifrblc on three of the (24) medals above, 4cfi?5itHRi, 
wJbich indifputably appertain to that cim^tpg^dKr 
with the very Phoenician letters and fymbol impreft 
on the Sidonian coins now before me. This, ex- 
clufive of other confiderations, that might be olfered, 
tnuft fet the point I am here infifting upon beybn4 
dilpute, " 

Xhave aaotber brafe Phcenician medaf of Sidon 
(>5)» not a little refembling thofe above-mentioned^ 
both in workmanihip and fize^ prefcnting to our view 
on one fide the head of Jupiter, and on the other 9 
bn^an figtire with a lance in its right hand* This 
«wn, which has never yet been publiflied, is adorn'^ 
•d with a Phoenician legend on the reverie, different 
f^pm thofe of all the others that have hitherto appear- 
ed. I tth^reforc judged that a draiught of It wpulcl 
not be unacceptable^ though the date imprefl origin, 
nally in the exergue (anfwcring to the a 6th year of 
Sidon) has a litde fiifibred &om the injuries of tiaic^^^j;. 

The Jiext Phoenician medal of Sidon, whicK'I 
fhall take the liberty here to defcribe, is a finall b£^ 

: " ■ '' - ■ i^ Lr 

^22) Id. ibid. Tab. I. N. 5. . r^f , 

(23) See Plate xxxi. Fig. 6, / /jc 

(24) Sec p. 793, 794. 

(25) Sec Plate xxxf. Fig. 7. 

one 
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one (26)1 now in my hands, with a veilol head on 
the anterior face, and the prow of a (hip on the re- 
verfe. M. Bouteroue '( 27), who has published it, 
rightly afferts it to be a Pncenician coin. The year 
of Sidon, prelerved in the exergue of mine, is 74 ; 
and that in the exergue of M Bouteroue's, 77, though 
the firft nimieral chara^er of the latter is ibmewhat 
deformed. 

VIII. 
The laft Phoenician medals I (hall at prefent j)ro- 
duce, in order to fettle the point in view, are, (28) 
two in my poffeffion, intircly agreeing both in type 
and forrii, as remarkable as any of me others here 
touched upon/ A fimilar coin has been publi(hed 
by Sig. Arigoni;(lp), and another (30) byM.Bou* 
teroue ; berth ^F WhicSfr,. oh fcreral accounts, merit 
^he a'tto^ntibh-toFthfeleirned.' They fekhibit on one 
^de the.headiof Jupitetlaureated, with a beard; and 
on the i^verfe a d6uble cornucbpra, together with 
thrte bi;'f(xir Phiemcian elenients, one or two of 
which are .in i great mekfbre defaced. A brafs medal 
of Midori occurs in Ar^bifliop Wake's (31) coU 
iedion, as w^ ^briein (5^) tmne,' with the head of 
JufHter docie exactly after the fame manner as that on 
the pieces before me, and Europa carried by a bull 

(26) Sec Plate xxxi. Fig. 8, 

(it) Riihmha Curimjit dii M»mpu A frcmi ^<* ftr 
Oaude Bbutcrcjuc, p* 33, A t*aris, ip66m 
f 28\ See Mate xxxf. t\%: 9* 
" ^ Honor. Aiigon. ubi fljp. Tab, I. K*!!!!!* %m. 
Ctaud. Bouteroui, ubi fup, p* 24* 
Sec Plate XXX u Fig* 9, 
S^f FlatjC jpc^i I'ig;, 9* 

CD 
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on the rcvcrfe ; which, exclufive of the infcriptions 
in the exergue, demonftrate the latter to belong to 
Sidon. The firft of mine was ftruck in the 143d 
year of the proper aera of that citjr, and the fecond 
five years after. They corredt tne barbarous date 
afiigned by Sig. Arigoni to" his coin. M. Bouteroue 
has not favoured the learned world with an explica- 
tion of the medal, of which he has given us a draught. 
Nor has M. i'Abbe Barthelemy, who likewife men- 
dons this very coin, informed us to what place it ap« 
pertains ; but contented himfelf with barely (33) ob- 
fervlng, that the letters preferved on the reverfe arc 
Phcenician. I flatter myfelf therefore that I (hall 
not be charged with plagiarifm^ by tJji^jQekbfal^d 
antiquary, in cafe wb^ is h^rq fulpmitffi4.fi?^hc.co9T 
lideration of the Roy^ Qqci(qtyH|^^ld^t}&<;fo ha{^ 
as to meet with the apprc^joip qfi cbat,l5fffnjR<i,aii4 
illuftrious body J not ^yiqn by :<>/?^i^ a?qj»in^ng ^ 
public, with a fort of /^//V{^/p pp^^'^iajf PS> his j^pun- 
trymen, that it is now, h^conjf^qng; pf tj^. mpft dif- 
tinguifhing chara<^rifHc& of ji^r^n^uj^ (34)^ W^ff^ 
** a certain Oxfor^i dpf^tqc^iu^s d9oeJfe 
" to as/opt the jexplicatipa he^^h^giyci^v eu .luifi:. 



Memoires de Litteraiure^ tires dis Regifires Uc. Tom. xxiv. 
A Paris, 1756. 



(33) 
p. 64. 

(34) The whole note, here referred^ to, in tlje p(;i^M]|a[|jiMj[^s. 
«« J'avols lu cc Memoire slTA^adSnie en 1749,'jc ^^ CM^UI?- 
<* quai dans le meme temps i uh etrang^ qui^fe trouVjoSt m^i» i 
«< Paris, & qui ayant paile tout de fiiit^en h^^f^^fi^^^ B9Xt i 
<« un do^cur d'Oxford de rexplication que j'avois donn^e de la 
<< m^daille de Jonathan. Ce dernier m* a fait rhormeur de P adopter 
«« dans une favante Diflertation imprim^e a Oxford en 1750, i 
*« la fuite d'une autre Diflertation fur deux mraiptions Pheni- 

•* cicnnes.'* 



For d* fitrdicr iUuftration of what iias b«fen licre 
itdvaticed, it -will b* tfeqttifitd to 6bferte, thai two 
tera'«'W€rt iaiitieirt!y fdb^^iid kt JSidon; the aera c^ 
Sdeucus, a^d aaother^^jcdiUAr to the inhabitants of 

Aat 

^ .. ,. ..> .... ^... .^ ^■^.#, i. ..^ >^ > '^ 

« cicnncs/*' lUf Moires '3i Lftferatun^ tifei des ^tgtjires di t'Aca* 
JMe Rayili da Ihftripthm tf BetteS'Letira^'Vi. Tom.xxiv. p. 6o. 
A Pads, 1756. ^ 

For the better unt^erftandlng of this note, it wiJl be prc^ ta 
blircr^e, that the flrangcr therein mentioned was M. Brucker, 
ProfefTor of Hiftory in the Unlvcrfity of Eafil ; wkh i^mcmil con- 
tra^ftedan acquaintance when at Oxford, towards flic ddfe of 
March I 750. This gentleman then informed mt^ th^)M. ?Abbc 
Barthelemy comrnumcatcd to him draughts of three Samaritan 
tofrts of Jonathan, j^rlnce and high-prtcft of the Jews, He added, 

'that one of th<* Exhibited the words BAriAFOS A Atrf«Mi:MK)T ; 
tarhkh, according to Ihim, M- Vk\M Barthdemy [n^Swcted tjf 
Alexander the Great', taking the piece to have been twice ftrudu 
THis M. Bruclcer afterwards in a great meafure conffimecT, Bjr a 
let^^r he wrote to me at Oxford j which I ptibliihcd intbe m 1756, 
and endeavotired to prove, that the foregoing infcrtpticfti wisftttte 
underftoo<i of Alexander I. king of Sjrria, and not 4)f Alcxaii* 
tfer fhe Great- The Samaritan infcnptions which M. Ancker 'onl]f 
Juft tbtiehcd upon, a^ Is m^ifeft from his letter, rHkewiftf at- 
tempted to explain 5 producing proper voachers, in fup^lrt oFwhai 
I advance. Thus (lands the faft, which feems to have given feme 
offence to M» TAbbe, ftatcd in tlic moft concifc manner poffiUe; 
ahd from it, thus dated, as I apprehend, are naturally deducilJe 
the fijilowing obfervations, 

1, As I tlifFerctl in opinion from M, TAbbe, with p^gari to^tlm 

*Words BA3:lARns AAF^ANiiPOrr', as well as in revei|[fl^6tiler tc- 
Jpe^Sis, and fupporied bj ipdifpixtable authorities what I.in iUpdinti 
'advanced, withibat rcceivijig from atiy perfon wbatibo^er the kaft 
information reSalive thereto ^ it very evidently ippcar^"^ th«l MM 
XK>tMd^t M. I'Abbe'i cKpliOition of the com in qvieftkltt. , 

2- By pubhftiing \f . Brucker's letter, which I haveftUl bv mf # 
intire, I both did bimjwfiice, mnd cieady acknowledge* M. I lAbbi 
to have &(l dikovcred the medals it utm of £0 bdbkg !• Job^ 

,Hii .... - ;., ^ tkan. 
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tfiat city (3^). On the Greek hnA amm of SiAcm^ 
according to F. Frcelich (36), both thttfe epocte tocm 

than, prince and hi^-prieft of the Jews; sad iherefiMe luwe bq^ 

fioff of fuch a difcovery. 

3;. AsM.rAbb^incffeaomishittMtf'tolitvefiMfttjrj^ 
^on. and has (if M. Brucicer rigjbdjr tnfimwd m») mot mm trading 
of hU memoiry fiibftituted mjr iMioD^ robliic to A^ im4? 
JBASIAEQS AAESANAPOT, in the mom of his qiK^; ^^^fft^ 
p^ may perhaps iou^ne, that I hare it leaft as Qsticli reafini 1^ 
recrimmate on this occalion, ashehadtodtafgeQiewitlitt^iiiri^ 
riM of Ms explication^ Nay, as he cxpceOy aoqoafails ite |iiih&^ 
ibst M. finicker iasparted so «e die nty imeuv^iatioQ of t^ 
cpin he (M. TAbb^) bad before cpmiQmiicaied io Ibkat^ ^ ai 
this tnteipretation moft inridently makes it to have been Ml 
tn the reign of Alexander the Gffeit I evy wnpi^iiattfit 1 
unacquabited with tho detased pmm aoi eMiii^ fnilKba eJF 
M. r Abb^ wS be ftiQiigl^ iadiMl id beliii% tkirt tiMatt wodi 
be no grent injirftke hi a itminiwiiwi, iilllrhtiltwiiiiDiia 
tetort the aocufalioa wpon it fAlfcl j^ - -— -• -^ 

his finguiar lodetf, bsi <iI>Iib>oi% 1*1 
9uid aieniatioa in evtry iHp^ ft r— 4 i im i ii A 
muft fet him ^)fioieely abore Vie 
However, notwithftaaiding tte 
of M. r Abb^ ik)twilMba^t ,.^..^^^- 

writers to tlie piawcaB heiK MHad |i^ ipl wMi^lMia. 
diadid trestment hiliKito of ttafe li^lis|pii| Ii 
it will pedbiys het«d|er be iNiy^^ ^ . ^^ . 

OF ImcEiFTiom Am Ml&ta LtViM i i^ idt M|W^ 
fiiStf an iolcmd of ftvw yoH* to fllapA^ iHnrote 
puUioirion of their mempipi. ¥m kf kfdk mwf ^fi ^ t fl^ 4mn^ 
if often repeated, a hanAe 11117 fiq^^ to mmffm 

baugbty ifimitrs of reHeiSIIng vpoii, or «t hteft iiiiiMi8iliM wm^ 
yourabk femimons fl( tee ef ifcejMrilPi jf fNi. 
body. 

See DeMmufmbfi. S^VHfmVt. >!#». f^>-fft. 
Qxon. 1750. 

(35) P. Henric. Nor. VeronesC Jb. M iHpyfc fti siswifrf. yjc*. p^ 

414— 4H- fipfif. «69*- . ^ ^ . ^ IL 

(36} ^m. JFroeL AimL Cmfmi^i^. # %«-%^ ^'^3• 
Viennae, 1754. * \ ; 

Vol. 50* fK •• 





to have been nfed. H^y^e^, jhe ttq>p»itaUQa ooinf- 
q4 otifitsnv»j\iJ ^^t^mi^ Grfick medal abovc- 
jm(ealik)nfi4:Jl?f^j*«IW«fetp41y.»»ade,accordipg to the 
aJttijof 6clpt»aMflIl6nre fltficrwife the year exhibited 
by.thflt"*>»e3Grt^;hft?fffe5en |?early coincident with 
fhci t66tJi.*f£i:feBrl«4Ti,c?vIi»^ t»y thofe verfi^ m this 
kind o£. litwufiirffr wW:.i*Fer : be aUowed. Foe had 
the piece'pfwfefltcd/lo-QOf.view fo teccnt a date, as 
8idoni*ftvb«fi<^iM).ft I^Qtpaa colony in the reign of 
Elag4bftlW'.(g7),.{afeo«e,ipfty years before; the rc- 
mfe pngb^to na<v^ bpeR?»dorned with foine other let- 
tSSf$ il>timati9&ltbi?./?s,>yf re thofe of the Sidonian (38) 
coina |>ofteri«f $4^jfc:fiK§»t. . As certain is it that all 
thC:Ph<3Wi^»»& mf«Ws,5^,S|d<?n,whofe numeral cha- 
rafterj ^«mib©tA^:i*$p)fjC^ heccj, acknowledge no 
<)ther !«pP¥bitlWi thft,i»^flSf,9Pe/4;S».atcity». which 
«xnm«rtce4wf/<bft mf ^3P> of'^owe 643- Thi% 
I flj«t«erjii?!^|yf,r jfr^nii; W fbUpwhiK .confideration^ 
cxclufive of oth?fg;jt^ Vf^i^t^ with equal facility, 

. f.«4!^]^^iyjffcarfjne^^ned hy theoldcft of thefe 
f:(Am.i^W99lkjiftmnfihjyGs^t^p{the; ma of Scleucus, 

J)^W»)t<bthflbiSi«»^n!¥ficp^^ mm ^ Antigonus 
i(4q^^iilt!Ji^9(e.#eE^i*pri?p the fupputation according 
tOithat'cpoeftd*^^^ liot^i^jdace} and confcquently 
^ p«Sfi:ll)&li;m»fliMw b^n ftruck m the fifth 

r;.-.-!/?. j'.h 'in ?\r.fY,m -^ilt r. . , ,1 . ... .. 

' '''■ ■j''%lhlu'-^,.[:Kilih J' ;■ ■ ^ ; • • , ". - ■ 

(27) Joan. jf u duiiK Op. StM. p. 155, 156. AxnSt. 1709. 
Joan. Foj-WiMzairBdRvK,'Ifkm/mia: lEr, Imptram; f^c. P«r, 
Jk. p. 07. Parifiit, i6o«i ('o : ■ . / ' 1 



I 3o> P.Henii. Nor. VtfbhteC ubifup. 



iIH^'fliil)U>9jds6 nat;irab;4ni>iimr«r. A(pna. inSfru*. 

^ -^ c . . year 
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year of the proper aera of Sidon, nearly coincident 
with the 648th of R6me (4.Y)J ! ' 'i' r^-^.; i ■:) 

2. No dates ever (xxtitt^A \p^ iHe^meddls ^ 
the Syrian kings prefidin'goV6i«'tfe«'^ieopte -of $id»n, 
cither to F. Frcelich or^ tTr.'VahlaM' (^'j ), whft^ 
have fo eminently diftifi^^ed'^thMfffeHe^ intl^ 
branch of literature, befirffc' the Jrgi^df ialeudtM 1 r a'f 
and therefore neither the Phoettidah fdates prtferred 
on the aforefaid Sidoiiiih c!68hs #h5fil' tttittieral "chi^ 
radters do not amount to t'i'ii nor'tlie>Gi-eiek date^ 
on others falling fliort of that'iiVKA^ber, can rktioAall]^ 
be fuppofed to bear any rdatifttt' tbthe'sti^a bf tb&t 
prince. This certainly muft be toniiSdet«d as a ftrong 
prefumption; or rather an ih^tfhti^abte pio^i tJ^at tht 
laft-mentioned PhcBniciatt''dtoe^'#e«J dttJactd'Trorit 
the commencement tof tK^^tfc^'Sld«riiift'*(^hf » 
from their genuine citidiridi'j^nti'' Whidt t^afoi^g 
veil! by andogy ^xtifld/'isJ IfeiJ^iWiftiWal'aehaRiaia* 
exhibited by all the coihs 'Kfer<*'<ci^pl«Sr!iid^^e">6f^^hfc" 
fame kind, to every one 6P A^VdlVf-'- io :ynh.\r/.'i 

3. None of the mddals of'fhfe'SyrfyjfkfegftVtwftft 
Phoenician letters upontheffi^42T)i^'Mt8a-t^5^b'*^- 
ed, bear any Phoenician idatey/''''!TOs^'ilteiWhaSrha« 
been faid, renders it eirtreih^f ^l!i¥tttti^#,fitt^e' ikk 
pieces of Sidon I am cohfiddfftig %«d''j#Oft«ri^f -«)> 
thofe coins J and even that <He!rPl4oihliJanidit*fe»rt5t, 
ferred to an aera differtnt Mfh ^at'o?'S^edCttti foU 
low^cd by the Greek dates nn tlip medal!} gf th? -^yi>ji 
kings. Which if we admit, this aera could have been 

° • ••••^ ^" .'!".'"'^"^ ""'1 .("^^ 

(41) F. Henr. Nor. Vcroncnf. ubif^p>Oi ,-\tint:'- ro ■., '\V 

(42) Erafm. Froel. ubi fup. p. 39. }Si»i¥^jy)^i]t.-(efauwr. 
Jmper. p. i — 150. Lutct Fitfifio^a^^SlV .toU .uvjU "i ,} • 

(43) Joan., Foy. V«a. fnOiBb'JBHl^ ¥i«9biH«9iW6«!P«»?-f c. 

5 K 2 no 
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ti6 dther than tht new one oJF the ^^onians, that com- 
menced in the feventh century of Rome. 

4. ^at the dates vilible on thefe coins were Cvtjh- 
p)lted according to the latter epoch of Sidon, will 
be manifeft from ah exiuninatioQ of the Credc and 
Ph()^nician brafs medals of that city explained, in (44) 
the bcgmhihg of this paper; whole type and work- 
man^ip are extremely umilar, if not almoft intirely 
the (ktnc. For this circumftance is to me an evident 
proof, that they could not have been ftruck at very 
diftaht times. Now if we take the Greek coin to 
have followed the asra of Sekucus, as was undoubt- 
edly the cafep and the others that peculiar to Sidon ; 
the firft of the Phoenician dates (45) will not be pricM: 
to the 6reek one above fifty*three years, nor the lafl 
oTthem precede k above forty-three prears. Whereas 
if we fuc^fe the numeral infcriptions in the exergues 
of the Phoenician Sidonian coins to have been iupputed 
according to the Seleucian epoch, the difference be- 
tween tM aforefaid dates will be five times as much ^ 
which with the fimilarity of workmanship and type» 
already obferved, will be altogether incompatible. 

5* As the Jews (46), about the time that the &t^ 
of our medals was ftruck, denominated the aera of 
Sdeuctts, THE ^RA OF THE KINGDOM OF 
THE GREEKS s we cannot well doubt but it went 
amongft the Sidonians, who were neighbours to the 
Jews, under the fame denoaunation. From whence 
it will fbUow, thM the epoch ftyled by them em- 
ohatkralhr, THE .£RA OF SIDON, muft have 
been diroent ham die ssra of Seleucus } and conle- 

i44') ^^ tkovf, tt« 701, 794* 
40 Enfin ftoA. iM ftp, p. lOk 
46) I. Mbccabb i. lOb 
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qnendy diat tiviuchy after the ^43d yest of komii 
was peculiar to them. 

The powers of the Phoenician nomeral charaAon 
antiently ufed at Sidon» which I flatter myfeif trt 
now difcovered, having been for many ages unknown i 
tiie Society will perfaaps not be difple^ei to fee ao^ 
curate draughts of the principal PKoenician medal^ 
from whence they are deduced. I have therefbra 
taken the liberty to tranimit diem (47) fuch draughts^ 
which may be intirely depended upon. I have alftf 
conftrudted a table (4S) of the numeral charadert 
themfelves, from Unity to A Thousand; whidb 
will demonftrate, in the cleareft manner poffible, the 
great affinity between them and thofe of the Pdmy«^ 
renes. 

1. From this table it plainly appears, that the 
people of Sidon had no particular charader to denote 
Five, whilft the Phoenician numerals here explained 
were in vogue amongft them ; that they exprefled 
TWENTY by a charadcr, during that period, not 
very different from the correspondent one ufed at Tad-> 
mors and that in all other refpeds the Phomician no- 
tation then prevailing at Sidon was, in a manner^ the 
fame with that of the (45^) Palmjrrcnes. 

2. It may not be imj^oper to obfcrve, that two 
of the Sidonian coins I have been coniiderii^ (50) 

!47 } See F[ate xxxL 
48) SmFWxxxiu 
49) It may noc however be aoitft to reoMtk, that moft of the 
forms of the Phoenician centenary and decimal manefal chffaAm 
rather refemble the corre^ndeot Piidmytcne nmNrato of Omtor 
Aan thofe of Mr. Dawkins 3 m will be obvious to every ooOy who 
ihall think proper to compare all thofe difiereot chanBtm one wilil 
another. PtU§/^. TfmMt. Vol. idKifi. Par. ii. jb mi ^ 741 • 
(50) See Piaae zuu Fig. 5. & ArigM. TUkltKam.ix. 

7 exhiba 



«!»|fiB5r'tf«>'PtKtfiiioiitt -wwid .VSSi ^qwraknt to the 
^r<?wr ?ilb, «id SytiK ««Di AN HUNDRED, 
inftead of th^ centenary numeral. charaaer, TJjis, 
in coniunftldn with the appcttance of. that charader, 
occupying the very place of the tenn 4«,,<Ma others 
of thofe coins, firft induced toeto ihelicve, tjiat the 
jnfcription prefcrved by ewesy one of them in the 
exergue could be nothing xifcbut a date. • 

5. I (hall beg leave ferdttr tor remark, that none 
of the indubitable mcdajs of Tyce, adorned with 
Phcenician letters, as far aalfhave been able to dif- 
cover, prefcnt to our view'any 'Phofcnieian dates at all. 
This 'ftill more clearly evances the fecond clement 
prefixed to tl^ Phajniciarv/nnmcrals, ia the exergue 
ta' pQtit ^n&tii the city of- ffidod, atad not that of 
^^e'i-S^hicB'i(f^)i''JM^«di l«m^^ to have 

•: - 4i #^6Wihe^iJAgoWg'obfava<iod8iWje. may like, 
^ife idlli^khjif tHi/c&iA afligned to Demetrius HI. by 
Mt^. NKffori','F3R-(0feli(*J^5i), aSd Sig.Haym, exhibit- 
ing a -Phoiiiidan'it^fld.f' without a Phcenifcian date, 
ii^th^'^ejSSliy' tPght^iw iiality to be attributed to 
AfiiiftiSfl'lJ ^h^J tbrtr. Iqt^ned men therefore 
'haVd*li^^'g6i% -ot l^ rtiiftafce ift . this particular, 
l^t iaii^tlfe ?idid*l)rt'«hW medal be detiied to bear 
toe refeinb<!^''W'^it^o£ Demetrius I. (53) 
widr-a m o d e rat e b wu r d , as it npp ears.onA coin pub-: 
MitAi^yttSM y<S4\]^y] W^ ,iin- Oj^e.pf ;E. Fi^celich's 
plates. That the letters A K, behind the head, inr 

(51) See above, p. 79». 792- , t? r ir 1 u- 

(5a) Nicol. Hl^jR^iiW^Vi^ %• :,^- ^00,^(01. Frod. uhi 

up. p. H.I. T^Hf^jj,;'J„^^-^J^Vp. a^.W B^^-; ^^^'l .bi,f„p. 
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dicatc the piece to hiave been ib:ucA.4?f(tI%0[; 
firft year of the proper ^idoman aawi t*f)^ as ^ 
Maflbn and F. Frcelich are plta£;d; (!Q afSptt, can Wffft 
be proved. On the contrWy^ thtrUnprpb^bility/^ 
fuch a notioA may he infcrvtd,S[onk.%^g|^^fm^^ 
ters, behind the turriiedhcadicf tKtf^Dw.iS^r^^^ 
on a Phoenician coin, which ^&vJV(aJP[o^ ma^)^ 
point out the forty-firft year. of ^ the proper epojch.^pf 
Sidon; whereas, in trotk^ that piece feems* t 
been flruck either in the reiga t>f Deioetf jus I. qir An» 
tiochus IV. (f6) many yKir$ before^ It^ay, tibt^lljit 
was aiftually ftruck wbea Demetrius I. &t upon ^xt 
Syrian throne, is rendered almbft inconteftapl^ by n 
medal of that prince now m fnyifio^0ipn,(,\yim ^ 
Beta behind the head dn the 8nierk>r pa{;^i ^4 j^i 
very reverfe of the laft-namMionc^iicpifl.ij^jF/on^,^ 
former of which circumftarifiw t^; ^f^Wfffyf^^t^ 
that the alphabetic chawiftcf^ijM'^ J f^^ 
Mr. Maffon to denote 41, are by no means tu be 
taken for a date To wWch we n>ay add, that 
the head on a Phosnician medal, with the two 
Greek elements AK behicid itj publiihcd by Mr^ 
Reland (f7), is apparentljif that of Eiemetrius Ij 
and that the pofterior part of this coin is nearly die 
fame, in all refpe<Sls, with the reverfe of that fup- 
pofed to (58) appertain to Deinetrius III, tjy^Mr* Maf^ 

(54) Nicol. Haym Roman. ulS Ai^tj^t'^V. ErJba^trbA/^wlH 

iip. p. iir. ' '' i' yi^ntr. jilj is)r f -jj,, 

(55) Nicol. Haym Roman, tibi/up. p. i oj[, 106. 

(56) Joan. Foy-Vaill. ubi fup. p. ooo. £nUm. Froel. iiBTf&p* 
p. 63. Tab. VIII. Num. 30. * ^ -*'•' -^ ^ 



(57) Hadr. Rciand. PaUJt. Ilhijimp^'ijti^^^^ ' ': '^ ^ i 

(58) NiQol. Haym Roman, ubi fup, p..|:Q(>/iQJK ' '^^ / r 
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(ba aad Sig. Haym. But to wave ail other confider- 
;ttkms» rciatiye to the point in view, that may occur^ 
the features and turaa of the faoe on the medals of 
Qemetruifi IIL are fo different { 59), that no loferenc^ 
of wy ?ali4ity can be drawn from the pretende4 
idqitity or fuxulitude of them» in fupport of Mr. Maf-: 
ibn*s <^lQn« 

f. The Palmyrene and Phcenidan numerals, de- 
4uced from coins and infcriptions, may perhaps be 
diought not unwcxthy a place amongft the aritfameti* 
cal cWaders of various nations, formerly (60) col* 
leded by Bifliop Beveride^ ; and confequently may be 
allowed to render fomevimat more complete the cnro^ 
nological inititutions^ or rather the chronological 
arithmetic, of diat learned and judicious author. 

You will pardon the prolixity of this letter, which 
the novelty of the fubjc^ may perhaps render a little 
more excufable than it would otherwife have been j 
and believe me to be^ with the moft perfed con- 
lideration aod cfteem, 

SIR, 

Your moft obedient humble Servants 
dmft* diitfdi, Oxon. r n • 

Kov. 17. >7s8. J. Swmton. 



(59) Joan. Fqv-Vaill. ubi fup. p. 375, 378. Harm, ubi fup. 
J. i«o. £nfin. Fnd. ubi top. p. it i. Tiri>. XV. 

(60) Gul. fievofcg. L^iM. Cbrmuliii(..f, zjt-^u Bond. 
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<^X* Of the Irregularities in the Motion of a 
Satellite arifng from the fpheroidical Fi- 
gure of its Primary Planet : In a Letter 
to the Rev. James Bradley D. D. Aftrono- 
tner Royal j R R. S. and Member of the Roy- 
al Academy of Sciences at Paris ; by Mr. 
Charles Walmeflcy, F. R. S. and Member 
of the Royal Academy of Sciences at Ber- 
lin, and of the Infiitute of Bologna. 

..-Reverend Sir/ 

Ttcad Dec. 14. QJINCE the time that aftronomers have 
*'^^ * 1^ been enabled by the perfcftion of their 
inilruments to determine with great accuracy the mo* 
tions of the celeftial bodies, they have been folicitous 
to feparate and diftinguifb the feverai inequalities dif- 
covered in thefe motions, and to .know their caufe, 
quantity, and -the kws according to which they arc 
generated. This feems to iurnim a fuificient motive 
to mathematiffians, wherever there appears a caufe 
capable of producing an alteration in tnofe motions^, 
to examine by theory what the refult may amount 
to, though it comes out never fofmall: for as one 
can feldom depend fecurely upon ^nere guefs for the 
quantity of any effect, it mufl: be a blameable ne- 
gledl entirely to overlook it without being previoufly. 
cer tain vof^its. not being worth our notice. 

Finding therefore it had not been confidered ^what 
cefiFedl the figure of a planet differing from that of a; 

Vol. 50. f L fphcre 
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(pBere might produce in the motioa of a fatelllte re* 
^dviag. about it^ and aa k is the cafe of the bodiea^ 
of the Eacth and Jupitex which have fatellitcs about 
them, not to be fpherical but fpheroidicaf, I thought 
it worth while to enter upon the exammation of iuch. 
a problem-. When the primary planet is an exad: 
globe, It is wen known that the force by whichsthe 
revolving Satellite ia retained in its orbit, tends to the 
center of the plaaet^ and varies in the inverie ratio of 
the fquare of the diftancc from it;, but when the pri- 
mary pkinee is of a fpheroidical ^gure, the fame 
rule then na looger holds; t&e gravity of the fat^llite 
is no more direfted to the center of the planet, nor 
does it vary in the pri^>ortion ahove-^mentioned ; and 
if the plane of the fatellite^s orbit be not the fame 
with the plane of the planet^s equator, the protuber- 
ant matter about the equator wfll by a couftant effort 
of Its attra^on cndeavotir to make the two planes 
coincide; Hence the rcgjakrity of the fatcllite's mo- 
tion is neceflariJy difturbed; and though upon ex- 
amination this efieft is found to be but fmall m the 
moon, the figure of the earth differing fo little frona 
fhat of a fphere> yet in ibmc cafes it n^ay be thought 
worth notice ; if not, it wili be at leaft a fetisfedlion 
10 fee that what is XK^h&ci can be of no confc- 
qucncc. But hawever inconfiderablc the- change may 
be wkh regard to the moon, it becomes very fcnfible 
» the motions of the fatellites of Jupiter both on ac- 
count of their nearer diftances to that planet when 
compared, with its femidiameter, as alfo becaufe the 
figure of Jupiter fo far recedes from that of a fphere. 
This rhave (hewn and exemplified in the fourth fa- 
lelUte i in which cafe indeed mc computation is more 

cxaflt 
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tKZiBi thao It «roillfl be for the other ifittcllites: for at 
my firft defign wts to caramine only how far tlic 
moon's motion could be affisded by this caufe, I fup« 
pofed the fatellite to revolve at a diftance ibmetvhat 
4)omote horn the primary planet, and the difFerenoe 
of the equatoreael diameter and the axis of the planet 
lyot to be very confiderable. There likewhe arifes 
this other advantage from the prefent theory, that it 
furnifhes means to fettle more accurately the plt>por- 
tioD of the difierent forces which diflurb the ocltftial 
motbns, by afligning the particular (hare of influ- 
ence which is to be afcribed to the figure of the cen* 
tral bodies round which thofe nrotions are peiformed. 
I hav^ added at die end a propofition concerning 
the diurnal motion of the earth. This motion bat 
been generally efteemed to be exadly uniform ; but 
as there is a caufe that mufl neceilarily fomewhat al- 
ter it, I was glad to examine what that alteratioi\ 
could amount to* If we firft fuppofe the globe of 
the earth to be exa£kly fpherical, revolving about its 
axis in a given time, and afterwards conceive that by 
the force of the fun or moon railing the waters its 
figure be changed into that of a fphwoid, then accor- 
ding as the axis of revolution becomes a dificrent di- 
ameter of the fpheroid, the velocity of the revolution 
muft increafe or dimini{h : for, fince fome parts of the 
terraqueous globe are removed from the axis of revo- 
lution and omers depreffed towards it, and that in a 
different proportion as the fun or moon approaches to 
or recedes from the equator, when die wnole quan- 
tity of motion which always remams the fame is dif- 
tributed througbthe fpheroid, the velocity of the di- 
urnal rotation cannot be conftantly the fame. This 

^ L 2 variatioii 
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tariation however will fcarce be obfervable, but as i» 
is real, it may not be thought amlfs to determine 
what its precife quantity is. 

I am icnfible, the following theory, as far as it re-i 
lates to the motion of Jupiter's fatellites, 'is imperfoft 
and might be profecuted further; but being hindered 
at prefent from fuch purfuit by want of health and 
other occupations, I thought I might fend it you in 
the condition it has lain by me for fome time. You 
can. beft jitdge how far it may be of ufe, and what 
advantage might arife from further improvements in 
it. I am glad to have this opportunity of giving a 
frefh teftimony of that regard which is due to youir 
diftinguifhed merit, and of profefling myfelf with the 
higheft efteem, 

.(. ... ^ f. Reverend Sir, 

. , Your very humble Servant^ . 

Bath, 0a. 21. ,^ im TX7 1 n 

J7s8. C. Walmeflcy; 
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Inveniregraviid0^m7cvrj^ru circnmfe^ 

rentiam circuit €X particulis materia in duplicata 
retime difittntiarnm invtrsi attrahentibus conftan- 
tern. 

P Sto mY.(hd. Tab.. 3Cfxiil Fig. i.) circuinfereft. 
•L' tia circuli, in cu]as|iun<Jla omnia gr*vitet|cqrpus 
longinquum S locatum extra planum circvilii- la hoc 
planum agatur linea perpendicularis SH, ct per cir- 
culi centrum X ducatur refta H X K fccans circulum 
in I et Ky et SJR, paraB^ ad HX : producatur au- 
tcm SH ad diftintiam datam SD, et agantur redae 

DC, 
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DC, XC, ipfis HX, SD, paratleW. turn 'duSJ 
chords quavis MN ad dlametrum I K normali earn-! 
que fecante in L, ex puntSis M, N, demittantur, in' 
S R perpendicularcs MR, NR, concurrentes in Rj 
junftifque SM, SN, erit SM = SN, MR;=NR, 
SR = HL. Dicantur jam SD, i i HX five DC» /? j 
XL, xj CX, z ; XI, r; ^rhque HL Ub^ x^ et'' 
SH = iJ — z. Eft autefe SM ad SH ut attradto'* 

=T- corporis S verfus particulam.M in diredtione. 
SM 

SM'ad ejufdem corporis dt^aftibticrfj''m dircdione 
SH, qujB. proindc erit cj«j.: ;i«d ^ft $R = HL, et 

==i = rrr . — ^ , 'L^ et flbaa /ti;/ parallel^ 

ad MN, vis qua oorplis' 8^ attrahitur ad arcus qu^m , 

HT XT •. SH yiii/Cm ^ ' 

mmunos Mw, N;/, exponitur per — __^ iftj^ ^=a 

SH X 2 Mw X HL* + SH^ + Ml?*~*. Eft autem 



HL*+ bH*4- ML*= ^)& — z'-kzAr :^z^bb — 2bxJ^ rr. 




\n^ % negleftis term in is ulterioribus ob lon^inqui- 

tatem quam- fuppoiiimus eorporis S. Qoare, ,fi %H i 
baeurt/ pity circumferenti^ IMKI^, gravkas cprporis ., 
S ad totam illam circumfeientiam regandum SH, 
five flucns fluxionis SK^aM^ x Hn^+ SH^H-ML^ "1;; 

cvadit/r^^HTx. // in 44^ iijSi^^m-M m^'^ 

"IT*" 
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«r attend parte centri G aiia^ttalem i<!i&ntro diflaft. 
tiam, quia tuac CX five ,^^ cvadit ncgativa, gravitgs 

corporis S in banc duplicetn materiam erit -tt-^ x 

~^. Ducatur jam ^vitas 'Hfec in i, ct fumpta 

gravitatuftt omnium foftSteft, ■f4(S*-^;^'=is^j-gravitatio 
tota corporis S in totahi' rtateriato^glofeoititeriorirfa- 
periorem fecandum dire<^6henri '8D aefquatori per- 

pcndiculjtfcm prodit P x r; \ prr .— i.^ + ^ir:-. 

Sioiili ratiocinio graviutio c6f pori^ ^ III' eamdem 
itiateriam ftcUndffnl "(Kre^odSmt^feRoftqoatorl-}^^^ 

.T. .: . : -.tU.i!.- .i) '11 ajij.r'o oui aga /-j l U^^? 

rallclam invcnjtur aequfi^jft ^p^^ff^.^c^^ 

globiim in^kibfcm,' ei^' iJrf|^^t<arfa^^nafeet^*^ 
CX altcri — -^ , habchituifi^rav^ita^vcorpSroa Stin W- 
iiun fphwo&cto; ^^ ^- VaT" ^^ '' ' "^ ^^ 

COROL^* 

". Igitur gravitas corpdfis^ fecun^um'^W cA aTcjui!^ 
icm gravitateni febuiii^f^iSR<0v^ DC>iA tnateriam 

fphaeroidis globo inten^^^jnj^^^^^txi u^ ¥ ^-^ 

expenatur per ^, poflte^r_f*^iti^tvfr £«rr*:~)^ 
quamproxime! \ Uodc cum fit DC=sA patctg>a,vi- 
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ad centrum C, fecf adi.puadtum c redbe DC ia piano 
squatoris jaccntis vidnius pundta D. 

■* 

PRO POSIT 10 I. 

Problem A. 

Fi'res deterwinare guibufpferturtatur mot us SateUitU 
circa Primartumfuum revohentis^ 

Exhibnt jam fphserois praedi<fta planetam quemvis 
figura hac doqatum, et corpus S fatclUtem circa pk-* 
nctam tanquam primarium . gyrantem. Qiiantitas 
mftteriss globd fphaeroidis iritcnon incurhbentis aequa- 

lis eft ^^—^ five ^—- proximo, et fi materia ilia lo- 

car^iltf^ Wtttnt^ j^hffiDidis C» attrahcret.fateliitem 

S fecoodum SGM ^^, .guaa rcdu^ ad dircftionem 

SD fit^^, etaddireetionemDCfit^^. Cum 

igitu^ ^ ^^ noB Mrbat inotttm^ fatellitisy utpote 

quae tendaf ad centmm motOs ct quadrarto diflandae 
ab MdemlNsntto iit^ redpro^c prof^drtibnafis, vrrei 

illaB«4^^^ii^^ i^tM refolTkur, ctiam motum non 

auteratur- vjs ^^ , et. ex vi. D x c- x ^ H j — 

^-jf^ auieratur ^-^r* ^ ^cbafenetfimt vires. D sicx 
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•Tf, — ^-jr- per Tc&aan Sf (F/g. ».) acetTolmuc jyg| 
vim S^ tendentem ad centram f^snetc primarli Cetob 
trianguk fimilla Srq, SE>C> atqanfeml) x r x ^ — 

^, exiftentibus ut jpnikl, SO a£i(; DC » ^, SC»/; 
et in vim rq redae SD parlUdtiun ^ cqualem D x r x 
jp- — ^jj- ; atque haec vis poAerior fubduda ex vi 

D X f X — ^ + -"Tr" relmquet D x r x ^ pro 
vi perturbatrice in diredkme S D. Uade cam 



tota planeue fit ^~-, gravitas fktelHdf , |pti in i4io&. 
tarn erit ^ pcoxim^ vd dUtti ^ «slMk flM. 
tas eft ad vim D ^ f X ^ ut t M ^t* - " * 

Deinde vis tllius D x r x ^ fecundtim SD part 
ea quae agit in diredwoe SC eft D'xf tt^^t^, que 

addita vi%datDxtfXp-— ^ V4p^ertMA«lri- 
cem tendentem ad centrum ^ipeliB»|rao«ii,atQaelMBc 
vis eft ad fateUitis gravitatem n^i^^fqaMfaUp K 

^_, Co,«.<>i,i^. 

Defignet CK (Fig. 3.) lineam hmiHaMM plaao- 
tum tequaeoris'pianMie et wKi ifc ilfl i lti i ^ et leilll 

tur vis m s ^, que 1^ |MpiitfhiAiihffr dl 
Vol. 50. jM phnurti 



4^cuin quam mioifxium j>S : per pun^r, /v4^cri- 
iMttur c^ntjro C circ^l^s f^p,4fP¥« cqua|prem ^-^ 
qui exhibebit 6tum oii)itas[i^telUtis,>poft.i^ parti^ 
cukm temporis, no^ N tW^A^N^aifl^r^ AgaRtur 

SC, CN, et S^I perpendiqUan^ria 4wf^^ P9<te««a 
CN, ct N;w perpcndicularis lOrjr^;/^ 'jfam cuiru lint 

lioeola Sr, N«^ ut iinuR*rcwR^f|$^;)SN, crit S^- 
Sr :: SH . N/» ; d^^nde in trian^gulo rpftan^o 
N/«« habctur /» 1 i :: rtrnT^n y uA^q per conipo- 

fitionem rationum Spx'iri. §rV: Sir:1^;i ==|2^: 

dato igitur arcu S^ tAMn &m motxif^ luxli utSfi k 
SH. In triangulo fpbasdcOir^l«igulQjSFN.efti£iyus 
anguli N^ hoc.eft, .aagitid&/M4lUttt4anJbiorintte^^^ 
ad dequator6ta'pIaneta»^iad:£i»iin jmlidi6E^ utbradius 

ad finum arcfts SN/M^«l,%,^4^-? i^]^^;^kipduc 
J s: js» X SH s eft igitur j- ut SH. Vis autem Sr per 

Coroll. Prop, praeccd. eft ut p adeoque ut SHs 

<![uamobrcm eft Sr y SH;* pr^irideque et N«, ut sH% 
hoc eft, motus horarius nodi vi piarfata gcaitus eft 
in duplicata ratlone diftanti^ fatellitis a nodo. Et 
quoniam futnma omnium SH*, quo yeriapdre iatelles 
periodum fuam abfolvit^ eft dimidium fummoe toti* 
dem sC*, idco niotus periodicufi tft fubduplus ejus 
qui, fi fatelles in decUnatione fua mijcimd ab tequatore 
planetae continuo perftarct, codem tempore generari 
poflet Sit igitur fatelles in maxima fy^ decllnatione 
five in quadratura cum nodo, eritque SN quadrans 
.circuli, et Nw mcnfura anguli ^pm five Spr^ 
eritquip in hoc cafu N n five motus horarius no^i 
ad Njw, hoc eft> ad angulum Spty ut l ad m-, 

SM z eft 



[ ^«o ] 

eft-c^autom^ap^lusiS^r ad duplum apgulum^ quern 
fu^d^dH',: iilii^ 'fcsfus aVcijs Sp fatellitis gravi- 
liate^in.prlqDi^ttm codqn): tcippore defcripti, id eft, 
I^T anguTutn & Cip^ qui efl motus horarius fatellitis 
ms»:primath^rVlt'»fw^Mstd gravitatetn 'fatellitis in 

prffeiri^t"P^'^^ (^r"Cdrbll. Prbp. I.), ut ^ 
adLf/3fi«?/iq0li'lftll^ifl feb^t cafu i =e «, ut ^ ad 
I. Unde.cpnjupdlk^a^iojjibus eft motus horarius 
no^l^ im6t»gft^c«Kttkpii£ttellitis ut -^ ad i ; et fi 

S^d^Wfedtti^l pieriodi^ticM foils apparens, et L tem- 
piM'|>erio($iduth !fSt^H£ls ^tita primarium fuum, cum 
fi{ motus hbrariiis f^eHitls 'ad motuth horarium folfs 
wSwI'B;,' ertf^li^iflftfiWHTis nodiad'motumhora- 

rfUm.Jolj&u^j,^3>^,gi^|d^jj^ ptMipad^raUonQ crit 
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motus podi anAiusk^a^ JP'?^^'?> fplis.a^vavwm, hoc eft, 
ad 360*;' '^Qufcre/CfetcllesteanCTet toto anno in 
imMim^t fadudediiis(tiant> 4!(b iequatore primarii, vis 
pr9BdififaiedD:jfi|iiisl iptttroldic^' plati^aspritliarii pro- 
vpvkaMgtpaznt>]^^aoitoai}^tft moitutn nodi acquit 

1^-'^ =Ji^f^'3'&^;^^^fWilipra(ii<afe' motus vcros ' 
nod«lii|ulUu6niti('h49uSfniBdfij^tts, nempe ^ x ^ x 

^ :r:\, ,:.ih niHinj 



1; ,:vTM nuTinji'v^ jini;miiO - 



"^^%TOlWjc9#^fe#^onfen;x.ad,jequator^ 

^"iWfi'^.m %mH^m]}i^''M^ii etpofito 

femiaxi terr» ff= 1, ent diftantia lunx a centro terrse . 
ine4i9Cr^ /s 60 circiter, indeque in hypothefi quod 



fit differentia ^mi;^ia^V=^^^|:^,^|:^ 

uniformiter den/a, erit,iile^9Mjl;uiiF=fi^j^^i;n'Hic- wit 
motus nodorum annuus^lunaa tegreinyus^ iQ.nkno 
aequatoris terreuris, qui reduaus aa eclipticam, uti 
poftdl dacebitur, pro y;yeifl .ifiodprmn:. fitw ieytdbt 
multd^ velocior. . . , . 

Notabilis mult6 nla^tfe' 'iWt 'M'citiis" interfe^S^ionis 
orbitaram fatellitum Jovifiiiaplaneidi^Mtori&Jo^ 
ct computabitur iAtis^C9m^9>mrmf^^^9^^ 
traditain, modo iatelles.nor? i^?!il9S»^ rfiiPW? V^n^fc: 
Sic pro fatellite e^ctimp crit Jtf.f^j^;^^?!^^^?',,,^^ i^ 




circiter, ,motu& fi^lig^ ctockirumuiaafauiisl ikcelH^ 
quart! in plaiio: fequj^foritif Jovkiiit antipoecientiiiiOf^Si 
minus vel magis in^liafttAfrriorbhtdL^ 
augeri vel minui dphet hie ^motus ^i^ rat&np ^^fflftous. 
hujus inclinatiohisi' ' ^'' ^^ ^ ' '' ' ^ i ^ ^ 

CaeterAm patet niQt«aj;_,)jijpq,,i)p(lQrw^ 
sequatoris planetas primarily aeflimando diiUn^amofar 
tellitis in femidiametris primarii, gencratihi efle, da'to 
tempore, in ratione con>ppg^,o^ ratione dircdi dif- 
ferentiae femiaxium planetae et^cofinus inclinatioqis 
orbis fatellitis Ad pk»cts?t^3fitftet^mi^^^if6m ; 
et ex ratiofie inveffe tenrpOTis ilwriodrcl rateiim$ et 



quadrati difta^i« fat^lK^^ I '<fed' t/Kh<rf^,' ifetn! 
conjundllni. ^ =• : ■ , "''-f'r '''^^ . > - ^^ '?= n-t/i x .k. .» 



j» 8'f , proindeque erit fin. GNA = \/pp — o.pqsui 
praetcrd eft 6n. 6NA':lifi/6Ji fiVe^v^:: fin. GAN 



praetcri 



five p : fin. GN, ideoqjie fin. GN five cof. LG 



ssrW* «^ ^- ^^ == ^- \V^-:^ '^^v-^^^ C5.NA rx^ 

fin. LG ss /« — 5^5 qti99)p«(XKiQi6. Quar^ fit Og . 

s= N» X ^" "" ^V atqne hie eft ,motus. npdorum lu- 

naiium tempore dato m piano eglipt}f:ap;, quo4 fi 
tempus.jQlud datum fit anou^ Tola^ h^l^tw N;i>^ 

7-jr * T^ 3^# uiide oMtusille^llpticES^odoriMnL 

aiHUus, null4 habiti ratibnc mutatfonisfiiti!^ 

ex alia caufa per id temppcis faftae, fict |^.x; y/ -f ^^^ 

Quo iifiotum :iu)div'3ufia]is)^ oUaoufn^ 
edipticam reduximus, eodeiti^ proc^rfktk(>cini^^^^ 
tus nodi fatellitii cujufvis ad orbitampluietis ptitnarii 
rcducetur. ; . .-> : /^'<^ ^"* ' /^^ ^ • 

Exinde liquet i>Qtty;^ei^ (iifiw iru>t«m 4?it^ 
fin, LG = o, vcl etiam ubi^w = qs^ i[vkod cbntingit 
ubi orbitse lunaris afcti^ON^^ediptkath et «(|i(^cirem^ 
jequalis eft 90% fiyfc^^bft^ n6&i^^hi*ares ' vcrfantur 
iti pndjs declbiatroiyfe^:Iuh«^b^i^ 
arcus AG, ctijus coifinuft^^^i/,' c^kdit'ia^iiAlfe^So f', 
id eft, ubi nodus i(cttt4t1^{ixx)^^^^ 
(Sancri, vcl 1*^ 5''Siigi^ap& N^rifeque prt>grcflivu8 
liic motus, id eft^ fifit ^(ecohdum^ icriem afigmsf am,. 
<duin hodttS a&)end]e$i/.kiiit6 tsaafit^icfttQaulft^ 
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nium N/7, hoc eft, motus nodi ediptki iQ,,.||||^ 
fui revolutione erit ad motum nodi g^uattyiLy>d|^ 
tempore factum, ut fuxxuii^ .^HttniiMai im cisinip' 

quantitatum t2l2f _ q xOt mA fttiMMult titiijiiEi 

arcoum GA, hoceft^ ttt —J id t^'^^^^r^^ 
— dcnotat motum fieri in ahtece<!fefiti^ fivg^ r^dTuiot 
nodi excedere ejufdem progfdtum/ U^dc qun moh. 
tus nodi sequatorii N fit i I'^f vel if^ ^uo tempore 
tiodus eclipticUs defcribit Irp** lo'f, mbeus^ille nodi 
^aatorii tempore nodi ecliptici periodico evadit ii'*f 

" 7^ = 3' 3V "1 'f "c 7^ = ♦' 39"i quo 
paido prodit motus nodi ecliptici praefatus a^quali^ 
f X 3' 34" ^i f >* +' 39 5 promdeque ^ radita ad 
^cfittum ailfdUitaHs ecliptics ut j' 34" vei 4' jp' i?i^ 
motum fiaJUuwiy nempe r i6"j exiftentc ji^^ diffc- 
tentiA axiUfA terftk^ vel 4' 16" ca exiftente -^ : ar-» 
quellic eft exeeflus regreflUs nodi Tupra progreflum. 
in integri nodi rcvolutioiic vi pradid;i gen It us. Ex- 
cefiii igitur hoc ukwaiiir moOMjJW^ Ivoaris periodi- 
cos i6o^ et rcratnebit. notcM i&e omm «nmit ▼!» 

Va^httknem tmhnatkmt wUr Wi0ft'^ i^amiiii 
miruire* ■ -. ., r .-: — — . vK 'j»> Lv cci> 

Bfto ANH /fag. ^]it-ii4iiiirtr JMSH^nffiptfcm M 

Vol, 5a f N quo 



[s^rl;,, ,,.„.,^ 

cris orbit a lunar is ad aquatpremy ajfinum %)ariatiQiiU 
totius inclinati^njii ^jfif»^^^ '^^^HfnfA ^^^P^ff^^f^* . ; 
In hoc cdmputo inclinatjpqqn inerf^^^ Qv\>xi \\y^ 
naris ad aecjiiatorcm^ ncpape ^^"^ ij$'^> uftirj^^ c«tei ii^ 
revolutionc nod^i untum ex ijp^p^^ 
C3f altera mmuitur/ctomai^s ^p^inj^^tt^jS,^^^ exp^ndgfip 
fupcrvacancuoi'forct. MotU|^ if^^^^ ^S^y¥^^'^^ *?i^Pr 
tiei eft ad motmn nodi lungns,iq^^ ^ 1^9'' ?0^i 
ad ii'l'iveLif^'i, fivft ut769j;f y^ ^^^^^^ i^ dihdp 
per theorema fupra tradituoi prodit vsriatio inclina- 
tionis tota ^qualis 2/' vel 3 f ' , proqt differentia axi- 
um terras ftatuitur —-^ vel jt^. Hac igUur quanti^- 
tatc aug?tur inclinatio orbis lunaris ad eclipticam In 
tranfitu nodi afcend-^ntia Iwp^e ab^ee^ump^^p ve(na(i 
ad atituninale^ et tantumdem minmtur in attera m^ 
dietate rcvolutionis nodi. In loqo . quolibet G ii^tqr 
^quinoJ^ia variatio inclinationis eft ad varUttowni 
totam ut linus verfus areas MG ad diametrum, ut 
patet; five differentia inter fern iffem variation is totius 
et variatSonem qusefitam eft ad ipfena femiffem varia- 
tionis totius ut cofinus arcus MGad radium, hoc ci[|, 

ut « — ?~ ad f • ^JSii/^T :,ri .; v Lv ' ? 

Motum apjtium in' orbe faMlitt^%uSkptir»ir^ ciratr. 

died oritur^ invejiigdre, -^^^^^^ 

'• ■ • •';, .;;*_..0y- ihon niuicm h. ...o.'.. j :. 

Per propofitlondm p^kdiSm f&?^pfet^bitrf!K,-:qu4 
trabitur fa«^ 'Ad centME^ )^l&hek)fe {>irldiatii;^ d% ad 

5 N 2 fatellitis 



m major quSm v^^, id eft* iibi ilia inclinatio fupt^^^ 
54" 44'; adeoque io'priore c^fu pfbgredFtrntur apfidf s 
orbis fatellitUk ia po^riods^gr^iuotUTi. Quantity 
autem hujus pco^efTds.v^lfegl^^riiCitflnotercet.. ;> 
Per exemplum tertium-pfop. 4,5. lib. j,^ Princ. 

Matb. Newt, fi vi ccntripetae^ (juas/ift ut s^ addatur 
vis altera ut *j,.hc^^^, <vm3^ /^-W-iccnj^ipietftm 
^ ut ^ ad i^ angulus revalu,tbni»/ab^gfjidc una ad 

eamdeto erit %bo*- J ^^j^^'vd'Y^'jyi^ 

exii^entc e quantilate vald^ minuti. Porro c^im fit 
motusfateHith^ b fxWffak^^my^^^ m ttibtum . 

apfidis ut ^_?.t r «4 ^i^^-wiJftiii/JjjiiQcieftsi iai'4 «d ^, 

erit mptus apfidi;$,l^i9f9f1t. Mvolutionifiiiratidfiti^iad 
fitkj-a aqualJs , j.^^* )feft^i<lbhtfCi«^Qt«* 1 afifidi^ wif ad- 
e^ufdeni mot^LQiMaipQre.AJ^ .^iJiMvhrikba at tempus 
periodi/cum ia^^f »4.teoipf>s ■^(ju m^.it.. Eft- amctra 

in bac nofWl prt)bofiti(»^'r;^'^^'^'i'''-^?^; «nde 
datur mo^us. aplid^ 9tt4Sfi»ViiI«iii6^'« 1.; .u MiL r 

• Cdiai^ti'' '-J '■''■'•' '^-^ '"'"^''- 

Si ad kiQsim tifer^tugiiMBoddffiintritfro, ^ebtm^ 
tur i s- I, /^ dQ4-»«-^nuiganguii ,n** a^^i, et fi 
faerit f ai Tk>'«tt <-r=i^'^^i^7-a<aufe%s?tfe a^- 
gan loose fpatio cs^udp aijj^imi,5^ali^j^>m^fp^ 

le oonfisqucotia, fi%i^ifEf^jf<npt^ff?jST5fej- 
et mocus apo^i aequaks aj^J,,7,,,^^&|^ lg^^,q^a^ 



tus ille quern generat vis folis. 

Pro quarto autcmj Joyi? ifateHite, crunt ^ = i, 

l^incque motu^ apuois Ipatio unms anni lolahs prodit 
33\ 9f v^ fer? 34'r in corifequcntiaj qui tempore 
anfl^runi^^^c?pi| fit 5,^^^^ Infupcr autem notan- 

dum eft vijiotis^^ motum /ktellitjs fimili 

rnddo quo pVturbatur^nibtus lunaej ideoque^ quo- 
niam vis foVis^ qua perturtatur motus lunse eft ad 
lun^E gravitatcm in terram ia duplicata ratione tern- 
poris periodic^, luD3e)^irc» terram ad tempus periodi- 
cum terr^ circa folem,' hoc eft, ut i ad 1785*725; 
paritervis Tolis^^ (jua ncrturbatur motus fatel litis Jo- 
vially eft adr ipBus iatellitis gravltatem in Jovem in du- 
plicata ration^ tepipprvimp^riodicorum fatellitis cir^, 
Jovem etjovis circa fbiem/ Hoc eft, ut 1 ad 67394,6: 
vires ieitur. qyibus pcrtufbantur motus limse et fa- 
tellitis, lunt ad le mvicem, relative aa eotum gravi- 

fiW^t 37/yio&^md^K'ji Undc cum Tirihris fimiJibus 
pfrd{K^«0i^^4(hmtt»iQttisi Imivbitnisidado itempore 
genlci^^ ¥itt^prlor v^^oftfmxlvjs pars^i^iiaeiibet motum 
apTidis ^geiMTtrt^ ^t^^kspD^ an- ' 

nuatim^ vis^pofU^rvdiejuidem pass fiaii^ et pro- 
portionally thotum apfidiG{)eodehi tempore generabit 

fp^l^4f> jrt i»i^f«)^ntia. xAdcktiaT^^^j'ad Ji^ 40^ 
etin^iis^pfidjyiitftei^ extimi Jomis 

er ddalMri3^pt^i£)l8iCaiiifis anutido9>rpaitordeocmao- 
norUth «Fit ((^^45^ in (smkwiontULin jQb&rraldotnbaB 
AArQti6ttiiidl»^'toli6f^cd^ bunc /»Dtiim 

tc^j>ore pr^dx) eflb quaii 6^i difTerentia ilia qua- 

lifcumque 



nfcumque 45' inter rtiotum obfervatum et computa- 
tum adbioiiibUs fatelllCiimTintefianimtdbbefaitr iifaibh 

i' •■: ' : *:.'; . - v '— -^-ir . .[r • ..j 

Ex praecederitmus colligcrcljcet mofulith mrfatiu^ 
inaequalkatcs ongin^ni fuaru ^moem non ducere er 
vi folis^ fed earum parP^m ali^uarii deberi adioni 
Telluris quatcnas induitur Agura fphieroidicS, Stif- 
ficiat hicillarura computable valorenij et legcm^ qud 
generantur, demonftrafle : utrutn autem hujufmodi 
corredliones tales fint ut tabuHs Afttqiiomtcis infcribi 
mer^antutj dijudicent Aftronomi.' ' ^/^-^^^ - '^" 

Item maniftftum eft prater in^kll^i^^^ai/^^oi 

in motibus fatellitum Jovialitim es! vi folis et aftioni- 

bus fatellitum in fe invicem nafcuritut^ BfiH alra^ ex 

figura Jovis fphasroidlca ita noubiles iitTt)feffer^2Efi'dr\^^^ 

Aftronomicas condnuo afiicere ddl^^^S^^ ^ ?^' ' J j ' 
i jTo ^uiT^mmH Ljuj at/of it? rnavol 

Z)^ V^rtattone motus Terra MrriiJ - :, 

r . Si terra glotni^ efliet;<)nmincqfpb?$ri<c^^;guiQum^ 
fbret revolutioois. ^s^u)mineQtei)/eaMeJi^ |at.g^bo 
motiis quantitate^ eadeaoni masieretjrottktiti^^.vel^^a^ : 
icci^ auteni>€:^». ubirobriviresfioli^ lOtilpaa^ te^-^a, in- 
duit £oTmam£phBdfoi^s'(iA}^ 

fum. Hie enim ik)Ii confidero figurarp tellufi^^^ob- 
latam' ob materiae in^ aqtidtbiie redtindaQtiam, 1 fed 
iphasricam fbppono niQ^qiu^nus^^tier iKia^un^i^Vr^va- 
tionem et dq)refiionetn.ihi:i|^rf(^ ip^i^iur. 

Jam verb in fphaenaidfiJliujwfinQKrf 
maneat motiis quantitas^ itaiutat$i)ib$Wai^i)^b^^is 
Iranfvcrfi ad sttem x«voIiili6^ m'u!t;g|pitUTVeyjo}mionis 
velocitasy uti fatis maiwei£ttni€^];fa$^ 



[«3i»] 

tranfveriw ttanfit ^ixijp^.[)er/olein vel lunam, iia- 
gulis momentis mutaSit Utum fuutn refpedu axis re- 
voiutionis ob««fltum cite ki duo planets recedunt 
ab asquatore tenreftn et adeom vicifsim accedunu 

PitOILBMA. 

Fat'IatuMm matiU U9S9m iiumi ex pradiGtd caufd 



Exbibca^/jphaeroisobloapL' ADC/ {Tig. 7.) tcrram 
fluidam, cujtis centrum \\ AC axis tranfvcrfus jun- 
gens centn. temiictL foils vd luns/D^ axis minor^ 
£0. diameter ffquatoris, ct XZ axis motifs diurni. 
Centto T «t Ttdtip.T^ circulus BDi/ fc^ 

cans axem' tranArerAim A& in 1^^ et agatur JBIt per« 
pendkularis i«.TE: feOHicx quovis circnii ponAo P 
dudbSrPM ad •xmn.X2 JMnodli quae ibcet TA in H, 
At P/r cipcumferentia c^pU quanpi paodiim P rota- 
tione Tui dtornfl deicnbif^ ad cujus quodvis jpundlum 
p ducatur T^ «( j>ro4uaitttr dooec oceumt iupdrficiet 
fphseroidis in q\ deindedemifll pO peqiendicul^ in 
PM» et<3F wrfttndi«iilMiiirnrA, fipermmaa A^C 
tranfire inteUigylttr ^dlip^s^cUipfi AI>C fimilit et 
asqualis, erit ex vibsA daarm^ qiua Cphmrok noftra 

parum admbdi^m ilIftrtllL fphaerit, pg^ Ad k =» 

quamproilmii* Jtitf *dt^ott ^ Vclbijuiitciik'pttrticute 
in terne aBquatpre rerolTentis motci tfiomo dream 
axera XZ ad difcmtiau i ietxildiamdEn TP/ eritque 

^ wlodfpJilMdIa PcirtulnmP/rdgfcribeti^ 



CIS, ctcBmfitlF« ^^^iLlS jj. TH, erii 



motus 



[ 833'] 
i^otiu to^ lincofe fq aefqualii /jf ^ »>R»» ^» 



TP 



fainma horam motuum in circuitu circuli P/r, hoc eft, 
motus fuperficiei inter drcuKu^Fj^^ fphxroidem in 
dirediioneT^ conteritag,gquabi tur circuqycjyqi^ag bujus 

drculi date in H24i^ * ^®+^^P' 

fi. ' ^ — + Tjti* ft^fc qma eft HM . TM: 

:: TK..BK, ct TH.HM sr/TT JTIC, fcribettdo IT 
pro cirramfi^rntiS cicculi BD^> cqoabfcar iHbinotad^- 

Dehide horum aiotiiiitiar finaiRt idltdfb ^dfbbitb*^ 
BDi/ incumberttfe Fofflbaf^^aMr^'^r^^;^ '' 

fiftit, fit BXl :^ o; ct rmotH~])tedi^ 1»^!^ 

aae6q(ri4 motus terraj ro^!», gt>? ^.?fif f^ffuu'^ u^^ 

mMCM debelat} dttmet K; iiilwiiiiii[ijat?fiijiCifiw%T - 
aequalbris tetTeftrift>4ibl«-pCMMi^) vacatur in piano * 

• . ., UXT»K©^ 1 g>»iAm»»«> _2 

SEquatoris, entque -^ 1 "*— — 

Vol jo. $ O 
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mam totidcm 2TP, id eft, quia Aimma omnium 
K* in ciirculi quadrante dimidium eft fummse totidtm 
quadratorum radii, ut AB x /)* a4| 4T/P* . Qyamo- 
brcm, fi denotet P quartam partem temj)oris pianetae 
periodici circa terram, erit iccelertitio tota, motfid 
icrrx circum axem fuum in ttanfitu pUoptx ab asqui* 

noftio ad folftitium genita a^qualis — - ^rT" / ^t- 

que eadem erit retardatio in tranfttu planets a folfti- 
tio ad sequinodium . Unde fponte^ nafiJtur hoc Thco* 
rcma : £/? quadratum diametri ad qtfadratum Jinus 
ohliquitatis ecliptica ut quarta tars temtoris periodici 
foils vel lunce ad tempus aliud^ ideinde, eji fimidi^ 
ameter terra ad differ entiam fimiaxium ut tempus 
tnox inventum ad accelerationem quajitam. 
' Afcenfus aquse AB Vi folid depitih eft dueniih pe- 
dum circiter, exiftente temidiaftietrb terrae mediocirx 
TP= I ^tf 15800, unde prodit ptr tKeorema accelc- 
ratio terra circa centrum fouhl gyrantis ' ftfta quo 
tempore incedit fol ab asquinoftio ad' folftitium, 
aequalis i^' SS^'' ^ partibus temporis j et fi vi lunoe af- 
cendunt aquae ad altitudihem 6£to pedum, acceleratib 
revolutionis terrae inde orta^ quo tempore luna tranfit 
ab aequatore ad declinatiohem fuam inaximam, erit 
341^: et ftimma harum accelerationuni^' qua? obtinet 
ubi hi duo planetas in pun<fl^ fblftitialibus verfantur, 
ci!im non ftiperet duo inmuta tertia temporis cum fe- 
miffe five 37 minuta tertia grades, vix obfervabilis 
erit ^E.L 

Ciim igitor tantilla jfitr hiujttfmodi variatb in hy- 
pothefi fphaericitatis terras :p qualir.evaderet,; terra ex- 
4ftente fpha^roide oblatd, fhiftri qiiii idquireret. 

5 O 2 CXL 



CM». Sqm Qfi/^^^fm (niihe Hifiory of 
the McEofoik jB$r.Y j8)> J. WaU, jif. £). 
/« ii Lmer'td )?i5ri^. Ghakles Lyttdton, 

; SIR, 

»f»dDeci4,,^TpHE hiftofy pi the Norfolk Bay, 
1758. . ■ whiih, you infpnn.me, lias been 
comitiusiicatedtoilie Royal Sode^T) feems to de&rve 
a place in the memoirs of that lUofirious body, as^ 
well on account of its utility, as ib.iingularity.* 

The fymF^mBiih ithit ipafe moft e^idb^ntly arofe 
from worms is the injteninel ; wl^ich often occafion 
tinaccountable cbmpliiots, and- jfnqqeiitly etude, the 
imoft powef&l mtdkine^ as they d|d ia thatqlb^ce 
before us, till at kft they were diflpdg^d'by the enpr-^ 
mous quantity of -oil-painty which w^ poor tx>y de- 
voured) and the caufe being thus ];emoved^ a^ the 

At firitt fight it appears woQdeirfttl, that if&is im^- 
menfe quantitr ^ ^^te lead t\d ik>t jpvpve fatal*; 
and that It W^ riot fo^ 'cot^^^ ow^ to riothlng but 
tlxQ, oil/ by \v|ilcH it W^S/i^ni^Qp^ a^its conta£t 
and imqiisdiate a^ton^on the co^ts.of the intemnd^ 
therfcbjf^fcv^l*^^ did not brily obvia,tc 

t;|ie;4angqrftu? gi^^^ butappears^ to 

mecafeJmftAitteil«ttrj^ the Juc- 

^% v«4th^«riikfa%Wi»tiltt^Iy aittiitkedu:' i foeok ih^ 
H«^titi.fqm)i;^^i\^ asitftltejdci. 

ySu'^:9ii^yih^ iiwl^^f by itS: jweighfc 9Sm in 

* removing 
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Msumng^die <mansnou8 ^fihh, eipecI^Uy as 4he ^bow-- 
^s were made flippcry by the oU^ -. 

Oil Ins longljoen obfiBtVtd tb\fefc'noKTotis to irfeQ^ 
pf«HkiikU,ibtfaatnotonly.dkiKe^ after 

being cut into fcveril .pieiJps,fliHi^ tl^i^^ whifch li^e 
long wiA veiy^ little >iti;|ai\(ld?iofe5Vw}^^ by 

^warmth after fubnierfioa in water, 3ie IrircGoverably^ 
if they are immei^ed in, or covwed with oil. Rhc- 
di and Malpighi have niade many et^riments to this 
purpoTe; and aocount fisri the: tveat Very ratiotidSly 
irem theoil flopping up ^1 'the air^jfeffels, which in 
thefe aninialcula are yeiy^ numetous, afnd diftributed 
alofioft over their whole bodiea* 

On this aocount oil has been recocmnended as 9 
vvermiiugis both by Andry ;tad Hoflfittann, though I 
believe it has been feldotn.ufed in pca(%tce in that in* 
4enHon; pr atleaft has ni)t'bie8n giveniniquaRtities 
lofficient to anfwt r it. Iiuked>ii4)fiitiami' ^ himielf 

feems 



* Olcofis magna tribuitur efficacia, quse' cn^upo^ exp^rig^^nto 
Tr. Rhedi videtur confurmata, dum mufcas ^ ^an^^ infei^a' varlis- 
^liquoribin imineffii in ivivis- pcntiaaA^ rtfM^'cke^Mb iJiis oleo 
ipertio^ et inittJif, que oivjifrf^i|itc%ua iHtanjiiQQryectponiuatttUcct 
fadiis ibl,aribiis fucrj^t expofiu* £q«id^m I|bcoter cpacedo ii3:c 
omnia veritati efleconfbna, atque etiam oIcQTa, ut'ol. oltv. rapar. 
et amygd. dulc. non fine fntStti ^dhTbcti : ted (the licet mSnime^ 
iUft eo iiiM|utmLfcopap6fib offirrii^t venii^i enecebt^quia admodum 
ffi^a.qkaruin copja,m<|iiicarctur«4 immjediate,va:n^i»er3^|^uiri 
inteilinorum volumen difperfos 4ebei«nt extineuere. Multo magis 
oleofa in gravibiu a Iitmbricis fylntitoms^trbti) idtb cetiferem titilia,. 
qjula Tenfibiles intdUtaoiianTtinUarTpa^^ et 

Biiicibgine qaafi obfiMuntatque^cfai^diiot, iit.pofi^|ia;tofia>qu«- 
dam tt purgantia reniedta.iiiag|9 %Pir« ct fine iK&one cxh'i^m pof- 
fint. Iia ega£epktt,ii|irabiB.ciijn.efllbAu ad vermes eaecandos et 
fymptomata Icnienda ol. asiygilUA ad aliquoi apichltatiay iitib ^j 
I \. . v«ii 
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Jbems Jiot tod^miicixflrefs^oQ It^s an anthelmintic, 
rccx)mmending it jonly as fbrvnig'to line the iniide of 
thelintdibineS} and^to/reksifpftfijis in. them ; and there- 
fore as a prapeplprfpantifveito be^iven before any 
acrid pi4r^»tiye^^^e,yei<vrcd^^^^ , 

The medicines comn^onXy preicribed^ apd moft 
depended on, are either of a vu'ulent and draftic na- 
ture, or fiich as are fuppbfed to be able to deftroy 
di^ aninids by Ycxme mechanical qualities e. g.to 
mty tear, or btherwifc afib£t their tender bodies, and 
yet ni>t hav* force enbugh to lacerate or injure the 
'ftortiach or intcftines.^ -^Of the former kind are the 
leaves and juice of heHebbrifter, the bark of the In- 
<lian cabbage-treei' coloquintida, refin of jalap, gla/s 
of antimony, juid the l^e^; the efiefts of which arc 
coihmc^^y viotefit 'add' ^ngtrous, and fometimes 
fetal. ^^ <3f the fatter tlaft are crude mercury, and the 
milder prepatfatidnSiof that^^^ mineral, aloca and otho* 
bittei%> tin filiiigs, neiAral falts, and vitriolic acids. 
Every one co^verfant in practice too wtill knows, how 
often thefe medicines ilre adminiftred ineffedhially. 
When I had therefore attentively cdnfidered the 
hiftory erf* the Norfolk Bby, I determined to try the 
efficacy of oil in fuch ^fes, as it feemed capable of 
producing great efF^fts, and yet could ndt be attended 
with any hazard or danger. 

The firft peribn, to whom it viras given, with this 
view, was ■ ■ ■ ■, a patient of our Infirmary, 
— ^^- — -^ '' jt 

yd ^ij circa Ie£H introbi^m yel Aimmo mane pueris pnefcripfi fu- 
fnendum, fu^ungendo aliquot boras poft pilalas ex extnSto paa* 
cbyaugogo Clndbi, refina jalappae, ct mercurio dulci paratas. 

who 
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who was judged to have wormsi but had taken Ss^ 
veral approved medicines for a confiderable time with* 
out fuccefs. In a confutation with the other phy- 
ficians, the following form was prcfcnibcd. 

^. 01. Oliv. Ibji. Sp. voh drtmai. jij M. eap^ 
Cocbl. iii. mene et H^ S. ' 

The volatile fpirit was added here to make the oil 
faponaceous, and by that means more eafily mifcible 
with the juices in the ftomach and prima via. This^ 
medicine anfwered our expe<5lations^ and in a few 
days brought away feveral worms* 

Lacy^ a poor boy of the parifli of Feck- 

enham in this county^ aged 13 years, was, as I was 
informed, about three or four yq^rs ago feized with 
eonvulfivc fits, which gradually deprived him of his 
fenfes, and reduced hinv. to a fl^e of idiocy. He had 
taken feveral anthehnintics and purgatives, particu- 
larly the Pulv. Cornachirf. t?ut never ha^ voided any 
worms, though all the fynjptonas ieenjed plainly to 
(hew, that they were the caufe pf jhUt^iforder. As 
he greedily fwallowed ai^y things rwhich was offered 
him, without diilindion,J,aitifirfl:prd<red him a mix«^ 
ture of linfecd oil Jvij 3^)?4?^y^fir4.3j ? pf which h? 
txx)k four large fpoonfu|s pigh^ ^dmprnin^*. rjii^.per*^ 
fifted in the ufe of this on? whole ,wefl^.,w\jbputjat 
all naufeating it, towaisij^jrii^lattier findi^ wJwohitime 
he voided one round worn^ o£a gceatiengthv Hc^aow 
began to (hew mudiL^yeiliQnJLo jh£.oiedida£.i^ 
which accpunt the TiVifJ/wAij/^//^^ 
was ordered to take thie oU^ ftlD|p^in.iti^.4iBe ^itae- 
titles. This he continued iM^'do^'i^foftm^tJa : 

during which titae* he VDld|J;gg:Ag^t^^^^^ and in, 

. \ ^^: *""" • a great. 
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tic, than thofe oils, which freeze by cold» and will 
not dry in the open air i^ fuch as thofe from olives oc 
almonds. Andry tells us, that at Milan the mothof 
have a cuftom to give their children once or twice a 
week toafts dipt in nut oil, with a little wine^ to kill 
the worms : and I know a lady in the countrv, who 
gives the poor children in hec neighbourhood the fame 
oil with great fuccefs* 

I would recommend this remedy to be ufed in u 
large dofes as the ftomach will frcU bear: to which 
purpofe it may be advifeable to join it either with aror 
maticst bitters, or eiTential oils» fuch4is tlie caie may 
require. Andry orders the oil to be .taken failing, 
aingnbg this for a reafon^ that the ftomach being 
then moft empty, it more readily embraces and ftifles 
the worms. Daring this courfe it will be necei&ry, 
at proper intervals, to give iliiibflrb, mqirciirial or alo- 
etic medictneii 

I cannot clofe this paper without obletving^ i^iat, 
from the hiilory of the Norfolk Boy, wr may learn, 
an fimilar cafes, where the head is not idiopathic, 
never to defpair abfolutely of a cure^ ooCwithAanding 
the dUeaie has been of vary long iianding. For in 
this boTf "diough die opprcfiioii in the brain and 
nerves had continued many years, and had been fo 
violent, as to deprive him not only of his intelle^ual 
faculties^ but almoft all his feniations ; yet were not 
the organs much impaired thereby, but he recovered 
all his lenfes again, as (boo as the irritation and fpafnu 

* All oils dry more feadUjr after thcjr hsve hsoi boied ; by 
which the fuperfluout aqueous partt aiv caiiied off. Drying chI^ 
are ilb made hy die sdditioa of hA (■Mharrt, m aMbifc hu- 
tiiidities. 

Vol. 50. i? * 
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In the ipt^aiqc^ vrJsich M cmxHtd att thtle ttzrible 
^mptonvs, wete xemoytd, the hsxifi thing m a Ids 
degree ymi giaTesvabk in .the Feck^bam Bgy, men. 
tioned before; aod ive havie had two voaurkable in? 
dances of t3ie fame kipd af the Woroeflsr Jofirnnry; 
ivbcre a boy^Vnd his Hfter^ of thie nnae of Moyies» 
received 9 pdrib£k<:«re» and ceeovcced the entire nie 
pf their fenfes^ after having been lendeied idiot» 
/thQUj^ not in Tohig^ a degree w the NorfoUi Boy) 
tor more tiiao.twb years, hy quleptic fits jiicceedn^ 
£:oin wormsv 

Worceftcr^ ' .' . . ^ ' T. Waif, 

Dec. 7, 1748. « 

P. 5. As ^ foHovrtng hiftocy has Soa» aaalogj^ indi 
the {ub)c^ye wp |K>w.upoi>^ I beg Icure t»fab* 
fein It by Way <^pprtdript. 

' '' Ay6uri^gWbfdiehame6fLov<rbridge,atLed» 
l^if; i» H^dlfor^faSMej bil^> yeavs okl, had been 

! Jong Jtro:i<)ted wr»\b ft gnawing p«ift at the ftomach, 
which growing gradually more vioknt, I was at 
kft gpllc^ t6 bc?k About a quarttp of an hour 

, feefpfe,lir^'p|i|5<^.ti^hf>»fe, ftie walfeiaedwith a 

, 'yiol<^t ycjnit^g^ whereby jhc . Wboghc up an 
amazing number <rf" living animah fu|>po&d, to be 
wpwafd? of a l^wmfand, together "witht a faft ^tum- 
ti*y of cjepr ^iff r^i ]!*l^a«n. In (hapc they exadMy 

,.refp9ibje45liil(f£^^ looaeof Aem» 

' /'W6T**^f^4ife;^fi^^8"^J"S g*a&, appeared 

tq ^vci- f^jjpim^'pf^isntf. which arofc from the 

;^^feT;tfe ;be?^ have 

^^v^ to ^ thep ^o p}mmix^,. They were ^dif- 

' /«?«$ W^»:^m^M^-^ ^'?^^ miUepsd^ t<. 



[ 843 ] 

fomC) that were fcarce perceptible ; fo that they ap^ 
peared to have been generated at different times, 
and grown in the llomaicht A$ the' child was fudr 
denly feized with this effort to vomit, fhe difchargj 
ed her ftomach on the floor of the parlour where 
ihe was fitting. The millepedes, t|iey told me, were 
at firft very lively, and crept briflcly diflferent ways ; 
but they did not live long i^i tht open air. They 
w6re lying in the (lime when I came to her, i^ 
that I ciouid not be impofed on as to the verity of 
the fad. After this evacuation, the child's nx)mach 
fficv pprfe^y eafy, and continued fo. 



CXil. Ohfervations upon the Corona Soils 
Marina Americana ;' I'he American Sfea- 
Sun-Crown, By John Andrew Peyflbnel, 
M.D.F.R.S. TranJlatedfromthel^KnQh. 

Read Dec. 14, IT Shall call this infcft by this name, be- 
*^^*' JL caufe of the refemblance it bears to 
. the floWtr called Corona So/is-, ilnce it is, like this, 
open and foread* 

This mted adheres to the rocks by its bafis, Which 
is flat and round 5 and tho* this rouiidnefs is fome- 
times mif-flilpen, it is only tfcc^oned by the ine- 
qualities of tlk rocks, to Whidh it flicks. Its diame- 
ter is about two or three Jndhes, be^in^ from the 
^center, certain rays, like wjhiite nerves/ upon a moifl 
flefli, of a livid violet tolbtfr;'^ Thefe rays -or nerves 
pafs'fi^<MttllM cc&tel^^ 4bey, too, 

J P 2 * confift 
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confifl of a fbft flefhy fubftance, which refembles^ 
bQwels or inteftines ; the whole length of which is 
covered with glandulous bodies of a dirty gre^ colours 
and all thefe glands filled up the middle of the fifii, 
making the flowrets, or petals, that form the diik of 
the flowers. There is an infinite number of thefe 
glands attached to thofe filets or nerves, all very dif- 
tind from one another : thefe filets are well raided 
when viewed downwards } but the upper part is co* 
vcred by thefe glandSi which are placed m a confined 
manner. Thefe filets pifs to the ckcumference, fi>rm* 
ing an edge full of nigofities, which leaves the body 
of the animal full of flaws. Thefe hard bodies^ upoa 
which it lives, are not always permanent m die waac 
place, but capable ofchanging their places fi'om thia 
edge or circumference ; like a fkin or texture of fibres 
or flefht fuch as the body of the ica fnail I have al-- 
ready defcribed -, of the fame thicknefs, of a green-- 
ifli colour, and fometimes of a greenifh fpotted grey, 
without fhell, bone, or flay. The body or mdcu^ 
lar flefhy fkin raifes itfelf up perpendicularly to three 
inches ; rounds itfelf at the top, when it is touched; 
but it leaves a hole like a fphindier, formed by the 
reunion of the flefhy body, which enlarge itfelf again. 
The bafe opens to the whole extent of the bottom,, 
makes a reverfed prepuce, and immediately brings ta 
view three rows of fapilU^ which are of a conical 
figure, of one or two nnes long, refembling the glands 
under the tongues of oxen, and which may here be 
compared to me demi-flowers or radiated flowers of 
the Corona' Solis. 

Afkr this threefold ray of conical pointed paptlbty 
there appears a body of a livid violet colour; I toek 

^ - . it 
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it for a particular fubftaticc or body ; but having e^r- 
amincd it, I obferved it was only a pellicle, or mem- 
brane, that covered a part of the papillae I mentioned. 
This membrane has (ixteen fcparations, which forn\, 
kinds of purfes, and yet leave^ in the center of the 
animal, an empty fpace, wherein feveral glands are- 
brought in view. I do not know, whether, in thi 
natural ftate, thefe menibranes da not retire to the 
circumference, in order ta difcover the glands with- 
in, which they ufually hidc> and which fill up all thcr 
middle of the crown ;. but when the flcfliy body is 
gone up again, it covers all the interior parts, clofes 
them in, and prcferves them from the touch of any 
extraneous body. I cannot tell.how thefe ii(hes live^ 
or what is their mechanifhi ; for I could not diftin- 
guifli either a momh,^ or any vifcera^ nor any othec 
organ ferving to their nouriihmcnt. 



CXIir. ^n Account of feveral rare Species^ 
ef Barnacles. In a Letter to Mr. Ifaac 
Romilly, F. R. S. from John EUis, Eftf^ 
P. R. S. 

Dear Sir, London, Dec. ar. 1758: 

Read D^. 21, / ■ ^HOSE tafc and very cxtraordmary 
"^^ * j[ new fbecici of Barnacles, which, 
you have lately received orom tbroad, are fo different 
from any of the commoa fpccies, that I have feen> 
that I was refolved to inquire into the nature of aa 
animal, which, like a ProCeuSj appears ia fi> many 

diflcrfhfr 



f 846 J 

different l^apei orcovcrings in different parts of the 
the wbrW- Fpr &is end 1 have confulted that ex- 
cellent colledipn in . the iBritifti Mufeum, and fome 
others in the cabinets of my curious friends. 

In this inquiry I nxet with fome very rare ones, 
which have not yet been defcribed, as you will ob- 
fcrvc in the annexed plate [5^^ Tab. XXXIV.], 
where I have given exaft drawings of yours, as well 
as the other fpecies of this genus. 

This marine animal is called, by writers on natural 
hlftory, Balanus, and Cgncha Anatifera: but the 
celebrated Frpfeflbr at tTpfal, Dr. Linnaeus, calls the 
internal aft ive part, or fi(h, the Animal Triton, and 
the covering or tcjftaceous habitation Lepas, which 
he fays is* a multivalved flicB, compofed of unequal 
valves., The Aninial Triton he defcribes, as having 
an oblong bofly,,. a.hiou|tJ> with a tongue in it, twiftcd 
about in a fpiral riianhef ; fixteen tentacula or claws : 
fix of the hinder ones on each fide^ he Ikys, are 
chcliferous. . ^ , 

This account differing from' that given by the in- 
genious! Mr. Turbervrlle Needhain,.F.R. S. in his 
Microfcoplcal rElTpiys, T/ffi give, the charafter of 
this animal, as it appeared to me from, the many 
obfervafions I made on it, while alive tn'falt water'; 
ati.d thefe I <:ompared not pnly with many dried fpe- 
cimens pjf other varieties^ but llkewift with fome of 
yburs/that wefS prcfcrvcd^in,lpiritsy arjd I fouftd 
th^tthe part§ of the ajiim^ ag^ in all the forties. 

iTne ej^perimehtf, j&at't made, wire on me com- 

' monEnglifhTBarhacTe, Which is very frequently mfct 

with^ ^'^^'Ki^P^.*^^ y^^^i on oyfttrs Ahd othfer 

flieiiJ-fiMr 'Tne, micfofcope, m«t* I ttiiAt ufc of to 

obfervc 
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obferve k, was Mr. CiifTs aquatic one;, wliere the.ani- 
mal, when taken out of the (hell, may be put into Vftfe 
watch-glafs witli fait watpi*, or fpread on the rodRd, 
glafs plate on the ftage of themicrofcope^ and' kept 
moift with a hair pencirand fait witer. during the 
time of obfervation : this will keep the claWs and 
prabofcis alive. and in mprio'A fcr' rnan^ 
gether. 

This animal has 3-4 claws, or ciri;hi (See Pig., A% 
which arc difpofcd in the following manner ; , the 
12 longeft ftand eredt, arifing from the back part of 
the animal: they are all joined in pairs' near the bpt- 
toni, and inferted in one common balfe. l^hefe ap- 
pear hke fo many, yellow curled feathers : they are 
clear, horny, and ardculated.'j E\^^^^ is ^ur- 

niflied with two rows bf riaifS on tfj^^ concave fide. 
The animal, in order to/catcK its'prey.^is continually 
extending and contradliii^ Ihefe 'arched hairy claws, 
which ferve it for a net. 

The 12 fmalleft claws are placed next to tlieife, 
fix on each fide : thefe are divided into pairs ; diat 
is, two claws to one ftepi, like the che^^ or claws 
of the crab. Thefe are more pliable, anil fuller of 
hairs, than the others, ajnd feetn to do the'oiffice of 
hands for the animah 

The whole number of claws Icffen ni fize gra^lu- 
ally each way^ frooi the, tailed in th^ back, to .the 
laft but one of each fide in the front ^ which 'laik 
two are of the middle fize. 

The probofcis, or tmnljL, rifes from the mld^li of 
the bafe of the larger clavj^s, and js Ipngef thjah any 
of them : this the animal moves about m any djrec- 
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traDrparent» compofed of rings leflenlng gradually to 
t3ie extremity, where it is furrounded with a circle 
of ifmall briftles^ which likewife are moveable at the 
will of the animal. Thefe, with other fmall hairs 
on the trunk, difappear when it dies. 

Along the infide of this tranfparent probofcis the 
fpiral d^k-cok>ured tongue appears very plain : this 
the animal oootrads and extends at pleafure. 

The mouth appears like that of a contrafted 
purfe, and is placed in front, between the fore claws. 
in the folds of this membraneous fubflance are (ix or 
eight homy laminse or teeth ftanding eredt, each 
having a tendon proper to dircdt its motion. Some 
of thefe teeth are icrrated, others have tufts of (harp 
liairs inibad of indenutiops on the convex fide, tliat 
point down into the mouth ; fo that no animalcule 
that becomes their prey can efcape back. 

Under the mouth lie the ftomach, tnteftines, and 
the tendons by which th^ adhere to the (hell. 

This then is the general character of the animal of 
the whole ^ums^ whether with iVems or without. 

I (ball now gwe yoo a (hort de(cription of the fe- 
veral kinds I lutvc oKt with, befides thofc of your 
own, and (hall divide them into two kinds ^ tho(e 
that have flems, and thofe that adhere by their (helly 
bafes. 

The firft and mofl remarkaUe of .tho(e that have 
ftems is the Bamade, Fig. i . This difiers from the 
Lepas of Linmraa in ixK having a teftaeeous, only a 
cartilaginous or flefliy coverinc. On the top of it 
are two ered tubular figures like ears : thefe have a 
communicatkm with the intern»l parts ci the animal 
(Set Fig. I. kj. Theie inner parts agree with the 

general 
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general charadlcr alrQach given; The ftem, which 
is here (iifledcd, was ftll of a foft :fp<*iS^ i^J^^^^ 
fubftance, which appeared, , when jnagnifiecf, to xio0 ' 
fift of regular oval figured, cofcn^cdW^^ 
many fmaH fit«res, and no* doubt ait the fpawA of 
the animal. '^^ . * ; : " 

This extraordinary animal (of wWch Acrc'wfex 
fcven tbgcdier) was foimd'ilrckirig tS th6 \VMfe 
Barnacle (See Jig. i. ^ 7,), .by Mr, Sm?Ar of 8<t«ii^ 
gfer in Norway, who cut/ bom kiiids together oS a 
whale's lip, that was thrown upon Aat ebaft iaft 
year, 1757, and immediatdy^iAmerfedthtei infoii** 
Tits of wine ; by which meads wc^htve fifeea mt 
more exactly to defcribe them/ ''* '• 

I have called this animal the Naked Ftefhy Bix> 
nacle with Bars; but it appea!r9r^'^l£m ^^iia^ 
of Triton rather than Le^ %bdbraitl|^Hb^ifkni>«fs, • 
as having no flicMy haWlitk»i;f-»^* '^ -^"^ .^v«:j>i:. u. 

Fig. z. is the next atelbiir^oftttid^Msr^hld^itf i^ 
yet defcribed/ I fdond'feifVHti'^W'thetf Akkiilgifr 
the Wartcd Norw*y * Set^aW/^wlMClfiP Dri^PterittfpJJi- 
dan, the Bi(hop of NcMrth BffgtiT^ im^^lti^^Km 
its appearance, I have fcattd i »tlhe^M & i»iy Sctf^I^n 
Penknife. The ftem crftlris^^r ctf w wiJ «W«U|Mfe 
tefbiceous fctiles.- The uMp ^li*^f^yie aiiHnaMii 
inclofed in thirteen diftitia ftcsHa^^'dfaiJ^-ai^ 
ibefides the hingc-lhell at the back, which is coc»- 
mon toboth fidey: thefihWi»^cdllihtt1UI ilif^iiliw 
a membrane that Unes thit'^htibmMtiai (k^ 
thefe is magnified a 
jpcck the figwe and : 

Pig. 3;. is'takea 
^^- 30. >5f. Hi who fiiye^; 



channel itickxng to feapbnts^ aad that thefe ftdb 
cbnfift of five pieces. This, from its appearance^ I 
iiaye called the BritUh Channel Penknife, to diftin« 
guiih it from the odier.. 

Pig. 4. IS a fpecies of Barnacle called Pouflepieds 
by the French, and defcribed by Rondeletins as com* 
xnonly found adhering to rocks on the coaft of Brit- 
tany. He fays the people there boil and eat the ftem, 
which i$ firft of a moufe-colour, and afterwards be- 
comes red like our prawns. There are many heads^ 
that arife out of one flcm, each of which confifts of 
two fhells, in which are the fame parts of the ani- 
tnal as in the other fpecies. This I have called the 
Cornucopia Barnacle. Some of the ifaells of this 
Barnacle were drawn from a fpecimen in the Brkifb 
Mufeum. This Lepas is the Mitella of Linncos. * 

Pig. 5. and 6. are the Barnacles called Conchse 
Ahatiferas : thefe are the forts io vrell known to 
iailors, and formerly fuppofed to moduce a large 
fpecies of ddck called a Barnacle. The& coniiil of 
five fhens.''The tube, that fcmports one of the& 
kinds, branches out like fome fpecies of corallines^ 
bearing a fheDed animal at the end of each tnanch. 
They are generally found adhering to pieces of wood 
in the fea, and mofl fhips have fome of them flick- 
ing to their bottoms. Thofe of the fbutfaem and 
warmer climates are generally of a larger kind tfaaa 
Aofe of the colder and more iKMthem climates. 

The next divifion of thefe aniaials is, thofe diat 
adhere by the bafe of their fheHs, having^no flems. 

Here I mufl obfeive, tlut the bottoms of the §^ 
veral fpecies of this.<Uvifion cdnibrm in fhape to the 
^UfaAances they adhorc to, or gi«fp them ja fuchm 

{^ecttUu: 



peaillar manner, as to render their fitu^ioA fecurc 
from the Tiokuoc of the element they lire in. Aof 
other provifion of nature for the fecurity of thelb 
aoinaals are the four opercula, whick i^on their re- 
treating into the great ihcilU they can draw to fo dole 
after them, as to fecure thenuotves from outward 
danger^ 

Fig,. 7. rcprefcnta the Whak Barnacle^ called Pedi- 
culus Ccti, juft as it was cut off the whale's lip, with 
the fcven naked Barnacles with ears» already dq- 
fcribed- Fig. 7. tf is the bottom of the (hell. This 
has the appearance of the gills of a mufhroom. AU 
the fpaces between thefe laminae were filled with the 
blubber of the whale : by this means they adhere to 
the griftly (kin of the fifh. The narrow cavities hq- 
tween the branched lammas are the places where the 
ligaments or tendons, that move the opercula, are 
ixiferted 

Fig. 8. is the Cup Barnacle, taken off an Eaft India 
(hip from Sumatra. The.teftaceoust flat bottom of 
this was marked with the fean^s and lines of the 
(heathing, and with the ruft of the nails. Ja one 
of thefe (hells the animal is reprei^nted. protruding 
his claws thro' the opercula. . 

Fig. 9. is called the BelJKhaped Barnacle. T^is 
was taken off the bottom of a (hip frqm Jamaica, 
-and had its flat tcfta^eous baie marked as the former. 

Fig. 10. This reprefehts part of a mofl elegant 
fpecimen in the curious colledion>of Dr. John Fo- 
thergill. Jt is called the Tulip ^rwcle, and^very 
properly, as well from the jhape pif its ^hell, as l;he 
beaubful (hripes of red i^^ixt wi^ white. U adheies 
to a piece of the true red cor^,' and' was fi(hcd up 

5 Q^ near 
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near Leghorn, on the coaft of Italy. It is not im-^ 
probable, but that thefe groups of Barnacles, grove- 
ing at the fwie.time with the animals &at €ortned 
the red coral, may haw received an addition to their 
fine red colour from the coral. 

Fig. 1 1. is a group of 'Bdrnades of a coniod fomi, 
compofed of piarpliih tubes like fioall quills. Fig. 
11. a reprefents one of the fame, widi a view of its 
bafe, from the collection of Mr. Peter Collinfon; 
F. R. S. This was brought from the Eaft Indies. 
The infides of thefe fheUs have the appearance of 
die fpongy parts of bonesi 

Ftg. 1 2. is called the Tortcafe-wart Barnacle, being 
often found Aipgn th^t tinin^l. This {hell is of a 
plano-convex fhape>.4nd looks like polUhed kory. 
•The divifipna bctwqep the valves refH^fent a ftar with 
fix poiQti. . If ^he£$ fhiclls are put into ibap lees, they 
will in. a. few hours feparate into- fix pieces or valves^ 
eachtfhelly valve bavkig.two ears, like the fcallop* 
fhell : ib that this fpecies has its valves connected by 
membranes, inftead of tedaceous futures, as moft 
of the others have. Fig. ii.a reprefents the under 
part ofthe fame iheU. ^ 

Fig. i3« This fhell is marked with fix rays like a 
ftar, as the former 3 but is much deeper in propor- 
tion taits diameter. * Several of this kind were found 
fiicking to a crab, that was latdy brought from the 
ifland of He\uss firon^ whence I have csdled it the 
American, Crabs- wart# , 

Fig. 14. is caUe4 the Side-mouth Barnacle. This 
was found on the* ibuthecn coaft of Africa^ near the 
Cape of Good Hc|)e, virkere it adheres to a portieular 
fpecics of ftriated purple, mufcle. Fig. 14. a. reprt^ 

fents 
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fcnts two of the opercula of this Barnacle remarkably 
horned. The (hell of this is very thin ; but its ob- 
liquity may probably be owing to its fituation. 

Fig. If. This cgg-(haped Barnacle with a fmall 
moudi is found in clufters flicking to the Buccinum 
tribe of (hells in the Weft lAdies. 

Fig. 1 6. is the Corni(h Barnacle, (haped like a 
cone, and with a fmall niouth. This is defcribed 
and figured by the Rev<i. Mr. William Borlafc, F.R.S. 
in his Natural Hiftory of Cornwall, lately publiihcd. 

Fig.^ij. This is the common Englifli JBarjiacle, 
that is found in fuch plenty upon allVocks and (hells 
round this ifland. From thfe animal of this, exa- 
mined in the microfcope, I have taken the charaft^r 
of the fifh of the Barnacle genus. ''\ . *^ ,\ 

Fig. 18. This I have called the Limpet-ffiapted 
Barnacle, from its likenefs to fortrie fpecies of that 
(hell. I am indebted to our late worthy meniber, 
Mr. Arthur Pond, for this (hell, wHo ^ffurecl me it 
was brought to him from Greenland. It was, witli 
feveral more, found (licking to a very krge fpecies 
of mufcle. 

Fig. I p. a. This Sea-Fan, vnth the Biirnacles in- 
clofed in it, was brought from Gibraltar. I have 
called it the Slipper Barnacle, from its (hape. * See 
.Fig. ip. Thefe (hell-fi(h adhere, while they are 
young, to ihe (lender branched,* \^hich are proatiped 
by the animals that cotnpoCt^ this fprffcies of Sea-fin ; 
and as the next fucceffion of jto'iin^ animals of this 
fea-fan creep up its fides, tblncreafe the bulk and 
extenfion of^thefe firft-^forilicd ranjifidatiohsj^ they jn- 
clofe the (hells all round, Ifeavinig only 'their moutfis 
or apertures open, fbr the Barhaclefe tb procure their 

food* 
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I have vcrjf lately obfervcd a fingular kind of ffal 
Balanus, t)n a white MandcrooFa coral from the coaft 
of Italy, in the pofleflbn .o|. M^- ^IfindesD'Acpfla, 
F.R.S. whofe bafe appears funk into the coral, and 
of the form of an inverted cone, bending a little to 
one £de. The inward furfiure^^ thiS'^njkal %a(e 
(hell appears curiouflv ftriafied with tubidar radii^ 
which tenninate on tne furface of the coral, to re« 
ceive the extremities of the fix valves^ that compofc 
the upper fhelL This peculiar form of the bafe 
ieems owmg to the animals of the coral and of the 
Barnacle growing op together^ die latter keeping 
poflefiion of its proper fpace, while the former grew 
dofe about it. 

The bottom fhell of the Baisnade like a Limpet;' 
at Fig. 18. increafcs from a fmall point by manyr 
thin ihelly margins, which exadly correfpond to the 
indentations which we obierve on the bafe of the 
outward fhell ; fo that it appears not iinlike 'Che 
drawing of a fortification ia miaiature« 

J am^ 

Dear Sir, 

Your moft affeAlonate Friend»> . 

Johh BUifcn 

P.S. The Aev. Mr. William Borlrfe is now of 
opinion, that the Comifh (Baroacle at Pig. 16^ 
which he has defcribod in his Hiftpry of Con^ 
wall, is rather a LuBpet ec Patelku 



cxur. 
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John Midlane, a caWnct-maker of Mavartt in 
Uampihire, aged about f8, and of a grofs habit of 
body, was ^dvifed to make uSst^ ^ WiUrr padhep, 
as a remedy for a fevere iccM^wtic difoider, which 
he had long been troubled with } and for which he 
had taken a variety of med^dtt^ Iiifead^tlle water 
parfnep, which he purpofed to take, there were ga- 
thered for hini fome roots of the wmmtbe above 
mentioned ; a large one of which was pounded in a 
mortar, and the juice thereof fqueezed through a 
linen cloth, and amounted 40 about fife fpooi^ls. 
This was fufFered to fland all iiigfat, jmd the next 
morning (Mar. 31. 1758.), ataiboiiciudf anhourpail 
five, he drank the whole quanti^, cxcc{>t the iedi- 
iTient* -^ '\ vi ■ 

In about an hour and hdf afitr4ieiM4«4en tiiis 
Juice, he walked about the itmiiUfUi fbae faufinafs ; 
and a little before fewtt^^n^M^ hk^Mum home, 
about an liundred yards ftoan hk o«Mi heufe, he 
firft complauied that he ifii ift| ioAhsmng walked 
about thirty yards fiirther^ was So bad as to go into 
a neighbour's houie to nA biaMf. He was Soon 
led fron» thence to his own Ikiife bf two men, and 
told them, that he was aMfedHat^lkMi^^M bid 
loft the ufe of his limbs. Wfaea be was placed 
in his chair, he complained greedy of pdn all over 
him ; but particularly in his head* His ttomach was 
immediately after afieded» ti|ilft ittd^rcsHt reiKihings 



to vomit At the fecond eteaybe dkcw up about 

half a pint of a clear watfy fiqoer r M cbe fi#ft and 
third attempt he difcharged fcirce any thing. He 
was then feized with a great propenfity to go to ftool, 
which went oiF in about three ottmttes. After this. 
Vol. jo. f R he 



he with the greateft difficult va$^ condndbd' up^ 
flairs to bed^ where he pulled off pari <^ his cloath&> 
himfelf. When he was put to bed-, he was attack- 
ed with very fevere convulfions, which in about a 
quarter of an hour deprived him of his fenfes 5 and 
continued) with a few/ inter miflions^ till he died, a:. 
Httle before nine o'clock;, which was about three 
hours and half after the juice had be^i taken* A^pro- 
fufe fweat accompanied the whole of the/e fymptoms : 
he foamed coniklerably at the mouth, and his beilj 
fwelled greatly. He purged very much foon after, 
he was dead, but not before. 

As this poor man had taken this dofe before his 
family were up,, no one could imagine from whence, 
his diforder arofe ; and confequently the apothecary, 
who was called to him, was able to form a judgment 
of his cafe only frona the fymptoms ; as onhis coming- 
he found his patient fenfelefs, and who had not, 
while his rnind was undifturbcd, told any one the- 
probable caufe of hifc complaints. He took from* 
him however about ten ounces of blood, and en- 
deavoured to get fome vinum ipecacuanha into his 
mouth : but his jaws were clofed fb h^, not above 
a fpoonful paflcd, and that by the. zccidcnt of his 
mouth opening of itlelf. 

The fymptoms, with which the perfon above- 
mentioned v^ras attacked, were much the fame as 
thofe which were obferved in the French. prifoners, 
who were poifoned by the fame root at Pembroke^ 
In both inftances occurred, thofe fevere mufcular 
I fpafms^ which kept the under jaw fo clofe to the 

I upper, that, while the fpafm continued, fcarce any 

force could feparate them. In both inflances like- 
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't^ife a coDfiderable time paffcd before the perfoni, 
who had eaten of this root, though they had taken 
enough of it to deftroy them, perceived themfelves 
difordered by it. 

I am obliged for this comniunication to Richard 
Warner, Efq; of Woodford, a gentleman of great 
merit, whofe zeal for the promotion of ufeful know- 
lege I have many times experienced. 

The expediency of laying befof^.you obfervations 
of this fort, which may tend, by making people 
careful of what they take, to the faving the lives of 
many, makes no apology neceffary for fo doing. I 
ana, with all poflible regard, 

Gentlemen, 

Your moft obedient humble Servant, 

Lincoln's-Inn-FieId$, -,7. -^r r 

20 Dec. 1758. W. Watfon. 



CXV. ExtraSi of a Letter to Joha Eaton 
Dodfworth, Efq\ from Dr. George Forbes 
of Bermuda, relating to the Patella, or 
Limpet Fifli, found there. 

4 Afril, 1758. 

Rcad^Dcc. 21, A S a curiofity for your efteemed 
'^^ \ JTjl friend Mr. Theobald, the Captain 
will deliver you two fiflies, intirely fingukr here, 
and never before obferved amongft us. The one is 
of the (hell kind, and changed its figure fo often, 
that it was difficult to make a drawing. However 

5 R 2 I got 
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I got a young man to take it in two differeot pofl^- 
tions, and have fcnt the drawings with the fifli. Sie 
Tab. XXXV.? 

The fmall one may be called the fea-batt 5 and in 
fonie fort refembles that fpecies of animals when it 
is fwimming. 

Additional Remark by Charles Morton, M^D. F.RS.. 

The Patella, or Limpet Fifli, whofe* generic cHa- 
rafters, as cnumeratcd^oy Bifhop Wiikins, are, that 
it i&an exanguious teflaceous animalj not turbinated ; 
an univalve, or having but one (hell ; being unmoved'; . 
fiicking faftr to rocks or other things ; the convexity 
of whofe fhell doth fomewhat refemble a (hort oh^- 
tufe-anglcd cone, having no hole on the top.. 



CXyj. ADifcourfe on /A^ Cinnamon, Gaflia, 
ar Canella. By Taylor White, Efquircy 
F. R. & 

Read Dec 21, /Tp'H E Cinnamon, Caffia, or Canella> 
'75?- J^ are flirubs of no great height: 
they grow in Ceylon, Malabar, Java, Sumatra, and 
other places in the Eaft Indies ; as I think, in the ifland 
of St. Thomas, and on the coaft of Coromandel. 

They are defcribed by Mr. Ray, in his Hiftory of 
Plants^ vol. ii. £» 155P. under the title de Arboribus 
Fruniftris^ 

Linnaeus^. 
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tinnaus, in his Species Plantaruniy places them 
under the title Enneandria Monogynia^ by the name 
Laurus. 

The leaf, flower, and fruit, of this plant, are par- 
ticularly defcribed by Mr. Ray. 

The leaf is fmooth and jfhining ; has one large 
vein running thro' the midft, and a remarkable one 
on each fide ; the middle one generally running near 
the length of the leaf. 

The leaves difJer in ihape, feme being more acute, 
others more oval or obtufe. 

The flowers grow in an umbel, fomewhat like the 
Laurus Tinus ; but they are fmall, confifting of one 
petal, of a tubular form at the bottom, and divided 
at the top into fix fegments in the form of a ftar. 

The flowers are fucceeded by berries growing out 
of a capfuk, like acorns in fhapc^ which berries 
contain a (hining feed. 

The defcription of Mr. Ray of the flower, in hi8 
defcription of the Cinnamon of Malabar, is ex- 
tremely accurate; as is alfo the figure in the Hortut 
Malabaricm^ N^. 54. and the defcription, fol. 107. 
under the name Carua. I ihall therefore refer to 
thofe. 

I fliall not trouble you with the queftion debated 
by Mr. Ray, whether the Cinnamon and Caflia of 
the ancients were, or were not, the fame with thofe 
fo called by the moderns ? whether the Cinnamon 
of the ancients was the twigs of the tree bearing 
cloves, or any plant now unknown to us ? Mf. RajT 
has largely treated on this fubjed: ; and to him I refer 
fuch as are curious to be informed on this fubjedl. 

But as the Cinnamon and Caflia of the ancients 

are faid to have been ufed as perfumes, and to make 

4 perfumed 
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perfumed ointments, I think they muft have differed 
from ours, whofe fmell is not very fnipant, nor is 
emitted to any great diftance. 

The matter of the prefent inquiry is, whether the 
Cinnamon of Ceylon is the fame fort of plant witli 
that growing in Malabar, Sumatra, &c. differing only 
by the foil or climate, in which it grows, which is the 
opinion of Garcias ; or from the culture or manner 
of curing the plant, as I am inclined to believe ; or 
whether it is really a different genus or fpecies of 
plant, as many people believe, and fome botanical 
writers feem to indicate. 

I fliall endeavour to explain this matter by pro- 
ducing, I Ay The defcriptions of the moil celebrated 
authors : 

adly. By producing the moft accurate figures of 
the plants of Sumatra and Ceylon : [See Tab. xxxvi.] 

3dly, By (hewing the fpecimen of the leaves and 
branches brought from Sumatra. 

I have no fpecimen from Ceylon ; but have care- 
fully examined the fpecimens kept in the Briti(h Ma- 
feum, with the affiftance of Dr. Maty and Mr. Emp- 
fon, and compared them with the fpecimens I have 
from Sumatra ; from whence I traced exadlly the 
figures brought herewith : which fpecimens are un- 
doubtedly brought from Ceylon, and were the col- 
ledions of Boerhaave, Courteen, Plukenet, and Pc*- 
tiver. 

But, previous to this inquiry, I would premifc, 
that the writers, who give the defcription of the 
Cinnamon of Ceylon, were probably not acquainted 
with that of Malabar at the time of their publifhing 
their works. 

Mr. 
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Mr. Ray alfo^ who fo accurately defcribes the 
flower of the Cinnamon of Malabar, feems not fo 
well acquainted with its fruit -, and probably had 
then never feen the fpecimens of the Cinnamon from 
Ceylon ; for his defcription is plainly borrowed from^ 
others, and not his own. Tho' I have reafon to 
think he afterwards faw the fpecimens of Mr, Cour- 
teen^ and was convinced, that the plants were the 
fame. 

In his defcription of the Cinnamon of Ceylon, he 
fuppofes differences in the manner of veining the 
leaf, which are not found in the leaves themfelves. 
He fuppofes, that the Cinnamon of Ceylon differs 
from that of Malabar by its berries growing in cups 
like acorns ; which is apparently the fame in both^ 
as may be feen in its figure in the Hortm MalabarU 
cus. 

The other differences taken notice of by the bo- 
tanic writers are as follow : 

In the Flora Zeylanica^ p. 545. and in the Ma- 
teria Mtdica^ 190. the Cinnamon of Ceylon is called 
Laurusfoliis trinerviis ovato-oblongis nervir unienti- 
bus: which defcription is adhered to in the Hortw 
Cliffordienfis^ p. 154. under the name Laurus folits 
oblongo-ovatis nitidis planis. And Burman, in hfs 
Flora Zeylanica^ 62. T. 27. calls it Cinamomum foliis 
latis ovatis. Whereas the Caflia of Sumatra is dif- 
tinguiflied by thefe writers : that in Flora Zeyl. 1^6. - 
and in Materia Medica, ipi. is called Laurusfoliis 
trinerviis lanceolatis nervis fupra bajin unitis : and 
Burman, Zeylan. 63. T. r8. calls it Cinamomum per- 
petuo florens folio tenuiore acuto. 

The diftindtion therefore, which thefe writers would 
make us believe there is betweea thefe plants^ confifls 

m 
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On thefe drawings I mud obfiarveji that his draw* 
1^ of the Cinnamon of Ceyloo agcocs with no one 
fpecimen in the Britifh Muieom ; and icarcely m 
Qpe leaf to be found of the (hape, which Jie gives. 

The firfl: figure, which I dim produoe» is a draw- 
ing, which I procured from the ifq;qiioaa.Mr. Biuret 
in the year 1754; which, as I am iofimaed by Mr. 
Empfon, was from a fpecimen, given to Mr. Ehret 
by him in that year, of the Cinnamon of Ceyloou 
S^ Fig. I. 

This agrees in every thing with the drawing of ^ 
Cinnamon of Malabar in the Hort. Maiab. £g. 54. 
fol. 107. and there called Carua; except that it 
wants the fiiiit : but that defe<% is fupplifid by Mr. 
Ray's defcription of the Cinnaoun of .Cqika aboic 
mentioned. Setfig.oJtheJruit^Fig^x. 

In the figure in the Horf^ Malabar . it majl^ db- 
ferved, that the nerves do not gp quifleiD dhe bot- 
tom of the leaf. Bnt this is merely acddciibd,' it 
will appear l)y the leaves of the £uBedbmtbn9iq^ 
from Sumatra, wbich I (hall produce; ^ wbSbli^ jpait 
of the leaves have veins gqili^qjyutefi^^ 
and united therc» and the odwnoiAiiiC A^ 

The next drawing I ihii |iNrfMe «pMftiM Att 
of the leaves of the Cinnamos ftef^ #001 ffod^ 
mens in the Briti(h MufewsK -t . 

Fig. 4. A fpecimen, wkli die lo«kv^^^ 
coltedioA of Mr.CoiniMa^ who^milm^m 



Ceylon. Thefe leaves 
were broke at the end. 
Fig. f . A whole leaf, widi ici pointy in the kme 
colledion, grawioc oa m knadh^ on^iHiidi aw 
the rudlaiieati of &e fcriL 
Vol. 50. $9 Fig. 
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as that of Sumatra and Malabar, called Cailla ; but 
that tlie Dutch writers^ being acquainted with the 
excellent qualities, which the ancientfrafci^ibcd to their 
Cinmunon, chofe to add the nainc Cinnamoh to that 
of Caflia: and in proccfe of time-they have found 
the nanie of Cinnamon more profitable than that of 
Caflia, by which we chufe to cill our' Canellaj to 
our national lofs of many thoufartd^ a' year. 

Having noW given an account of thp figure of 
thefe plants, and in what rtfpeS they are foid herein 
to differ ; I (hall proceed to cortfider tlie preteridcd 
differences in the Canella itfelf j which lar^ fuppofed 
Jiot to be in form only, but fubftantial and material ; 
and are generally underftood to be fo by perfgns fup- 
.pofed to be acquainted witli ^I^€;,{j^bjp^.j^ V ^ 

Mr. Ray dates this matter fulty m msttijti'PlanL 
vol. ii. p. 1560. in thefe vf(>^i^V'f)^ciktd\nofi^^ 
Jiam ligneam a Cinnam<>m^ feu tan^eiia tti^inBtihi fk- 
ciunt^ CaJJiam Cinnantomo craj/li^rem fieVianiqutjn^i^ 
, colore rubicundiorem^ fitb/ia^A durioremi felid&rem 
& comfia^ior^My ^uftu magics giutinofoy tu&rti fuidlsfi 
-& fapore CinnanumHim apiius r^rre^jiam^nEimm^ 
tnomo imbecilliorum & mittu^ "^getwnyejjii^ ^.)0cii{^ 
rata objer'uatione Tbol Jobn/bn. ; i 'Jl i h:\nna 

From the£: reafons I\^ri/^ky' ArawsilaloootddfiQii 
(I mufl: own not very iiij[brii(3i^eV'^thatithb Cinii^ 
fnon of Ceylon is Cinnamoii 4 and tiie €iUUMfaieidiBaf 
Malabar, &c. is the Caffia ^ tbc/ffi6fd.\/r. » w^ 

From the fpetimens I JmU^iiQw prb^e^^^^^^ 
tnoft plainly ftppeaf^ that thefe idiii^rdioescaleisricie^ 
accidents arffing' from tbe^^%ge '0£^;l)hei<Cai^eUa/!<M 
|)art of the tree frbm^ !!i|i4Jeniw\ft isS^thmeAiri$d 
from the maimiqr of c^lm^mgirndsimSii^Ui dUni 

\ ' ■' ■■' '^ • '"' •5ift:>3^'luA::)j;iOD ^'IC 1]' In 
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"tree, whtcn is cfteem6(l the beft, ^as a leaf mtich 
Ji^rgQF ^^d thicker than the Other j bvk odierwife no 

iii^r^ncc IS to be f^cel^ed. 



f^oify Hejfeis tio riienrion oftht/olrv atkito. 
I remcmbcrV in absticount given (bme years ago 

tO; .tKs Tloyal Societyi thiiee or rotrr ibrts were men^ 
\tioncdi and it was^faia the beft fort was cut every 

three or four years. 

,, .^his fupcriority Idien goefied (is wcB as thedif- 

icrcoce of leaves mentioned by Mr. Strachan) to 
\Mtl^,froni the cut ting ^ the trefe'^QWtr -every <hree <jr 
^J^T^ycfis^^ 0CC3<tbncH ^t^toTprodmic ftrong- 

8 OQ vigorous (Tiobts^^ fJskfccrf ^d*/Iafger leaves, as 

■■^^^mm ^^'^.£^\^i of Sfopcrior 
, quality *_ ^_^ ■ ^_ .,_ L . rt ,.. . r. ■*■ ' '• " 

A hfgc 'ftioot^ of racWr ^Ttms pfent was produced 
in the year 1750. br fl.'by my vrorthy fnend Dlr. 
William Watfon^ together with an account of the 
Cinnamon-trpS^ Whkh ft:^blifhed in the Pbihfopb. 
Tr^nfaSi. voL xtviL pJ j6i;' This tfioot wis a plain 
proof ^ mi^^ thkt the dinnambn wa^ frequently cut 
down J and (hat this flitot aroft frotn the root of a 
plant fpcuf;' fdr'i| AVds'b^^ iizc of a wafking- 

^ .cane i and'no fljBilb^cofeJd have prodaced* fiich a 
^ ^|cx>t , unlefs a ;rtf ^n^ ^Vifnt cut down, - 

'^\ ' '^is Mfel^ocl'^df ^tncdtJn^ tliis plant accounts for 

j'|he mirtaJveoV^d!^^^^ by Mr, Ray; ^iz. 

.. ,^Ui^ JGdrimy b^tei^ }iupiice hujut arhtrh cortice 
da mMumjMifis\''mlusfaJpe0 junf^ ^U€tque dede- 
,.f^ J ' liheratione 



li^eratione fimd trunniofaga^ ^mcj^^putf^ r^/- 
(ttur cortex femei ditratf us. ^ ^' i / », 

. This Ihews, ih^t tUJ^'^^itV^WMr'fiilh 
4tfirec years ; but Mr* Kqj^ ^^s^ no{ a^ t^t 

the plant was cut dowq^^^^^^^^^pff ^1^ 
bmk, once in three years^ |. ^^ ^^^ ^ '^^ \^^. 

In the account above nicntioneqjtol^egivfe'n to the 
Society by Dr, Watfon» n<? dsfcnptip^s are given 
cither of the plants of Ceylon^ or Mala1)arj but he 

Quotes Burman, who fays^^ that he had nine different 
)rts of Cinnamon from Ceylon^/ 9^ /^^^^^ thii^ 
which is the beft, is brought to^ us^aiid called fey 
the- name RaJ/e Loronde, 

What the differences between thele^^ forts were, 

. does not appear ; whether m leaf or baikj or iaitifitr 
of culture. And I muft'obfe^ttliSl^^^ 
fpecimen s in the British Mu feuni ' jf^ c6uM bbfferve 
afl difference of fpecies. But this is io^^^'^H^ 

, floods that every fort coming from C^eylcfl^ i^j^ hf%c 
Dutch and by the fbops,^ca)l(^d Cinnamon iin^ttiat 
of our own growth is by iliero aljvjys otic^ CafEk. 
The reaion is obvious^, ,,,^*^^^^, ^ \^ ^ i, ^ 

. : The fpecirncns* whicR J Jinp.vfr %j;oduc^^ 

. Ganella or bart of the Cifloamori, yfSuma^^ 



cured in the year 1755. M>mjM^ CoVnbcs' a 

gentleman then in the |ecvioG^^ Eaft Ibaia- 

Company m Sumatra, by Rj^ajis o^ a ^rien^. 



I was thea attempting Jo .ioroi aTocie?y "for the 
carrying on a. General N^tm?),!^^ 
experiments^ and to enipjl^j^/^pp^r ' p^ en- 

gravers fuitable to the imppr|anc^^^^^^ and 

therefore attempted to <^abli0bjj^^a^^ in 

thofe parts whofcprQda<(ii^§.>r^^;f^(^^^^ 

r racp- 
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jircxluced. And chd commoti Caflia taken from the 
larger branches, and not cured, has the vifcofity 
complained of in fome degr^ej tho' much lef^ thaa 
it had four years fince, whenJ rcdeiVed^ it. 

Mr. Ray fays, that one is weaketJ in tafte, as he 
fuppofes, than the other. That may be fo from its 
manner of drying, or kee^ng of it. Dried in large 
quantities, and by ft ftronger heat, • it ivill probably 
be flronger, than if it is dried in a leileir ^quantity, and 
flower. 

As for the vifcofity, the glotinoufc part is foond 
in every plant in fome degree^ as vrdtas in every 
animal. It preferVcs the parts from moifture ; but 
will be confumed by heat or time j and it will be a 
prcfervative to the jdarit, tiU^il ib d^ftroytd^ wkkh 
was the reafon, as I fuppdfe^ j that Mt^ Rby jnan- 
tions Caffia to have kept ^od tWity^y4aahii^ the Vif- 
cofity not having^ bifen deftr^ii^y^d^feg^ , rru 

I fappofe the f^on, Whiitii^ the^Diitdi'hkve^to 
dry it, is to make it foonet^flt for the th^kdq ktid 
poffibly fitter fbt diftillatieh.-^- ' • -^^ ^^^ ^ i - .^ i 

You will fee from Mr. Cottkbes^leWetViittd {ptdi/^ 
mens, that he thinkar therif;^bay/Jb«priw«^fortif of 
Caffia or Cinnamon in 8i>&«!fifc:-^ffifcfty^there m&y 
be the fame diflfcrence in G^k^;-b*iti^if fo, I fuiped: 
them both to be only fethinad' V^ietUss;' aad thbt their 
virtues are the fande. :fi^ b . i , .. :o m ,.r: . 

Mr. Barlow, fome tim^' filfcfc-^a^ Stttgtort'^ilf^ihe 
fervice of the India ccm^s«(y,i'*afi(^€>*^rilWertftte 
quantity of oil of the CaflS* of Sutoattt*, whtek^^ 
Very little, if any thiiig, inferior tb-th^^^flfr*©^ 
Cinnamon; and it was foWit6^r^at^t)^dfil.^^^ J -'^^i' 

If thcfe plants are really the ftthe; tfrHf^^ ^ 
of equal goodiiefs> fuppofiog thiete ^ft8^<fiikll<^ilL 

fetnce 



kt^txm& ?6f rtTof tfe ' leaV»rtnTght fee'-'wieM 
worth the . t; " '^' thcEafl: India company to tty 
to cultivate ii.^ - ;'■ :'i th the manner they do m 
CcyToDi thit ::;, ^ : plantatidns in a, proper 

fo!irahrfio"havi regard to the proper diftance from 
the iea of the fiaec, where they try ttie experiment: 
fcr feme riants require tp^bc near the fta, and others 
ftrirbnHt,*4ii*8&ri»athJ «Wffidi Is the cafe of die 
Mango, a»t1l!a#l|4*erf«^'*» ^ tf wfeidi mdt 
be near the fea, thkothcr at a^diftance from it. 
Y^hh^'-iftrJJferte'^W't^ fmrid- tb grow! 

^me'^^. «iftW^fd'^ ^ dticd in 

t^'fc'ftffifflSv^^^^^^ If our 

Cinnamon will not^'proaijfce'as god'd ii pfVce as that 

of ■theDiitvii. ' ■ . . . - ' . 

PerJijpi the plant? net(!not fta'nd To long Dcfbre 
cqt; for the vtgetation of* planes io hot countries • is 
very great. 

There are many otlicr moft vahiaWe vegetables in 
Siirfialraj whldi ni\;!n he made ftaple commodities, as 
faboe, caniphiie, fcveral forts of gJngcr, rice, and mairjr 
other, which are foreign to the prcfcnt inquiry.' • 

But if may not be amifs to recommend ii to the 
traders to Sumafra to bring fome quantity of the 
twig-bark of the true Cafiia, well cured ; and alfo 
to the company, to have a fhcmift at Sumatra,' to 
cjttrafl cdrcfuUy the oil of Caffii; which is beft, and; 
in greateft quafjtitirt, produced from the bark of the 
body, and'df the tafgef branches of the tree: and 
alfo that th| uHM M p T -woald jMOCore «o eaoeroptioQ 
of ait j^tt& i%tfx ia-Qiffia, tr ^ the o2 of 
jCiJl5t ^ torn emci ted ^ thM the college of 
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pbyficians in their difpetttatory would dut& Cafik 

or Cinniimon of Malabar or Sumatra to be ufcd^ ^ 
ioflead of the Cmimmoo of Ceyloai ^od tbat the ^ 
lame fliould be uicd by apotEccarics and dilUlIers, "^ 
and in all ilmple and compound waters^ la which 

£x/>r^« ^s tetter fim fkJS^^ 

T N regard to the firft arude of your paper« tt6w 
•*• before mc, which is the ioquiry defired to be 
made concerning the fpices^ I am of opinion, that 
tht true Cinnamon grows no-wherc but oq the ifland 
of Ceylon » unlefs Caflia be allowed ta]>e lj|^ fai^ ^ 
tree, whicli I am inclined to think, ' 'J . 

N**. p* contains i!ecds of the Cafiia or wUd^Cina^-^ 
mon-tree. As for the feedt <Qif tfac^^uc Cmnamcm^^ ' 
tree, I believe they are very difficult to be got § fqr 
as the Dutch arc tnc fole maftcrs of this fpice, and 
get a good deal of money by it> I fancy, according 
to their ufiial cuftom, they baye vcrv well guarded 
zgdnH the tranfplantation of it. 1 nope li^cvcr^ 
thftt thefe feeds will not be unacceptable to the /cv 
ciety> as CalHa itfelf is of fome value ; and as I aijKi 
very doubtful, whether this tree is pot the.fanw with . 
the true Cinnamon, being of opinioni that the dtft 
fcrcnce obferved in them ^rifcs from the dilFcrcnt 
method of curing their barits, or irom the taking 
the back from diffacnt parts of the tree^ pt at itf^ ^ 
ferent feafgns^ or of dififercM age&, or perhaps aU . 
thefe. 

I bdve fl)«dci k 

.Vol. fo. 
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oil pedom^ihc^dMijag 

of Cafllss and^decteced the ^J^i to k^i<^Q/^i»n^ 
and rcfcfvcd' mt ttrir. campany oqty i ,ap3 gut .u 
upoA theiame foodog as their Cinn^inoiv ^^^^ ^tt^ fcl 

What rea^ana uiduced them to tt^s* I am yet a 
ftrangcrto^ but it makes me fufpei^^ that the nfe 
of tha caownodity'in Euiopc Is owing to ibme otncjc 
cattfe than' -a deficieDcy in the importation thereof. 
Perhaps' ffome difiporery has beeq made rendetix)g 
iCaflia equ[al to Cinnamon, -. - ^ 
. In Perfia, I think, they make not fo great a difl^- 
ence bctwopa th^m as eliewherej .and I myfdf, for 
want of CiimanuDin here for fomc months paft, made 
u(e of the fine quilled CaAla; and the.di#erence I 
obferve i3etwecn them I Imagijie to arife, rather fbm 
thc-^»ennefs ^ want of diywfc u). the Ca^Tia, tpgn 
mty ^m§ dib^ioc pei-haps from the, nae||>pfi q( ^ur|ag 
It r for if thcjie kippens to h^ aJUttk top much Cajjua 
put into my chojcolate (aj^dothfti things, t ufe in it), 
ulittle bitterifliKtaile ariles, forncthing like what.w^ 
meeC\^ith in iBoll barksj dW Xdp.^qotj r^meniJbcr 
4e have ob&r¥fid this of,Ci4H;^mQn : t^ift ^ to, its 
boilkig'4te u jfiUj!^ to^S^m^^m^p^ 
fuch thing, and think it :bear£ jbouii?gr^r^M^)Ls 
-CinlianaOB,. Noff.do Jrthi»tei«?.4^ 
-fubjca to aa erap j^iciiitf^ 

I have inquired >rtf On^ymmm mmp^ 
bring it us, and they tell mfi me,.j^$^Jf^ v the 
inner bark of the fmall branfchi^^ ;i^i);)4?^jt^ it 
is the inner bark, I thinks is^e>;i<kQt.>^ ^nr^gn^as 
well as CafSa.; ne guta JJ4«jw^$fe^ y^ u y j p y^l yy^ffl^^ 
of any tree having, in my opinion^ th^ftf^;ff^ ^r- 
face obfiarvaMc in both d^:h%^ d:uA} nil 
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i ^-x8 T' 



.,: :. v\" ' .; i '^^iij iu ^oud odj moil' 

..V ill . ;/: : •JJEximKO rJBif^fj 03 Lali 
F I P Ti>E.gr Hi tnYiQiii^WB^i^^i' 

■^/ ,:•; ^, .. [8fi ,jjnrwo ,ofaolt{fvr;o n 

Dr. Jv Huxham > witK: ftifflc ^d^kbal oim? w 

Dr,W.Waifon, v^4^^'-' ^^^ ^^''^^ 

- on its difftrcnf ttmpcratufe^fidy-- 




r-^ ftone from thdt obfenred at^B^Enoolh^ljetwecn July. 7 
and 14, i757f p. 488. , ,0 bo^i^m 

.^i^ttnrifv the fdfil bones of one, ftninHd^ajw^ 
near Whitby, p. 688. ' ^^iTi^ ,^ 

jfyuriea^ North,, account of an earthquake felt m it NcfV* 
18. 1755. p. i^ 

Jniiquiiiiij accounu of the late difcorencs of ibme 1K 
Herculaneum, p, 49^ 8£. 61^ 
.3 • AniUrifmip 



34!|»/^'5bej»^»«»i«>Uftu.%!g4»P ohfciir*tK>n».«pon it. p. 
iJ^^.miiW^9h fk^ of alptt«:(»q^ving m^- 
-Jfjhe,' the Barie,- at OxforOj iccount of ft>i|>. 699. 

. , •;& 

Baker, Mr. fenry, h^s account of the Opuntia, or Prickfy 
Mr.fcdbflht IiMRgo>t*irIf, iftcdoBrinj the juices 

■ • - ■ : -L- — -^ of,thcSea PolypifS, p. 777- 

. J«r*, temarfcable cafe bt "its efficacy in a mottification, 

P'379' _ j^ ^ (fcUriu* ff 

a lever, p. 009. eox - i^ v « 

'^'F<J«PM,rfjii'«rquevuttmalcurw marinis, p. 258. _ 

■ ^tdidert'hmin jjrijwry, four rough ftones extrafted from 
" S'Sy the Mfral fnfthod of cutting for theftohe, p, 579. 

$US^fiy wmafkaWiC-.cfFefts of them in klTtning the quick- 
'nefsof thcpuifc in coughs attended with infaraion of 

••(hbre near Whitby^ P'il^-^^Li ^ ,^^ ^^ 
"^ ▼ered umfef-grdund Oft tftii fe*-ftiore*£ VhiiMiCi-aaj in 

^^ the weft parts of Cgrnwall, July 15. tfs7(ji- +99-. 
"Bradley, James, p. D. hi* pbftrTadons on the comet ot 
.., Sept. and Oft. 1757, p. 4.08. , „ •«_ 

JBrakeHnktt V^M'm . t^. U- Ks imfvWJt td ^e^^TjJ"; 
Forfter's letter concerning ihe liiitnbttS tod nnnMn m 
.'%.-..5!'R,*^*^P^*= °^ England, p. 465, ' 



IN D E X, 

y ■■< rj VT r 

Sridges, concerning the fall of yratfr Mirfer^diL<ifl).*;^2. ' 

cured by eleftricity, p> 29?> ' ■; v 

Burrow, J«ne$^pfqj WsiitSW <^';#''^^^ 

Linficld in Surrey, ai^d at JE^Ti^g^Pf &#^' JjWi*^ 

c 

Cafe of Lord Horace Walpofc y being a (e^uel to thi^ in 

. J?Jul TiwC vgl.xlvii, Pi 43 and j^j^ ^ f. 205. 

C(ig0, or Cml!fi, a difcfturiip i^ it^ Ey Ti^6r )^^^ j^ 

•Pa i^^O- 

meters for particijlar ufes, p. aoo. 

ling frelh water from fea-wafer by wood-a(hes, p. 635. 

, J.,-^1111: <5f the foffil bones of 

Yorkuiire, p^ OA?., . ^ <-. ^ ' » ; ' 

Uan^hr^ ^^S^^- ^^J^]^^^ 

diflertdtion i^pon them, p. 791! ^ 'I'- , ;• 
Cijr/j and Map^, a (hort diffci;ration c^t&efihS j^^ fi6a^ 
C&fW«rr, Jow. o|*^rvatia<5s6cifis;^ii^ 

oiiffiponchabita, p.374,7 i^;:;, ^>/ ;;,, .V,, 



T- N 



Olifliponc habita^ p. 769. 

■Y j , ' ^obfervatic^s €cli p%fe i^ 



, jfcs, cri>fcrvaiionts cclipfium fopeilkum 




Jovis, anno 1 757^ Olifllpona habitse^ p, 3 j^g, '^ ( 
jtt.'^hcodor. de iV^^^id^j <4>fer^ananc3 



Tr 



P-376. " '-" "^ V . t , ■ 



h/i.lar,2 .^0 ^lq<>^|i^,,i^ 



1' KVif^n^^xJ^ ' 

•Earthquake^ account of one in the^ffliid^j^ 

ihc Eaft ludfe^ Not. ^tOt D»?j t^s^fl i?*49^^^^ •'^-*^ 

^:Siflttt^'<M!^^ 

. wall, Jily' 1 5, -1 7 jf7, »p. i*»-™^ •^'^ *^"*'' -'*'-' ^ ' -*^'- 

at LiTtgfiftd in ^Surrey, *hd 



— ' at H^lTlll^eiitrr, |>. 6 j 9/ . 

: a>-;— L J^_ — 'ffrt^ j^e%V E^fHdd^ and' i^ 

neighbouring parts of Amerifs;^ KdV, iK; 1755, p.^. 

' ■ >■ febiervationfe uporf k v^ |*^ncuiar tho* rfi^ 

one, p. 645. ... ' ■ ' •- 

£i:Afg/?/ lunani fidht Makritf, * P.^otth^l^^ 

30 Julii, 1757, p; 646. * '^' - '*■ .-^■- ' ^ ;.- 

lunae obfervatio, dic^ib Jiflt^' ijf^' Ollflij^nc 

habica, -p. 769. ' ' v.4vj.ririii5';i4Tt> M*afc ,\^.t.*nx^. 

habitai, p. 374; "^ ^RnU-^Oii^^r^iftin'ziia^ ?§^W^ 

die A Februarii, 1757, Oliffi-^ 



pone habita, p. 376. 




p. 377. ' ■* 

Edyfione^ remark^ on the different ten9peiKur% o^d&*]fe^ 

and i4» 1757? p- 488^ ♦-Tjii.i£*4 

£den^ndgf, acooifnt bf' in eafi^hi|lH^Te| 

175.S, p. 614. C" 

Edwards, Mf- Gee. his obfervations 'i^ 

rather nocturnal, ^ar Wf, 'p^ 15^, ^ ^ T 
aiccbQrrf" of a rie*^ if * 




cies of fnipe, or ritnga,- p. 15^* 
Eles, Henry, Efqi remarks on hi* opinion c oncer mng the, 

afcent of vapotjf; p, Tlo. ~ , « k'*^*' • 

EkilruHy, the cficas of if in fifafytic caflll^jJ. |RrT^'' 

Vol, 50, 5 U EleSri<iiy^ 



the parifli of Great Shcfford, with ot)fcr*iifloft/p2^^^ 



Fruits, foffil, Bnd6therbo(Sg^,^,mm^ 
theHfendof Shfe^^ p. i^^^^f"^"^ 



fits by tfcc difchargc of WbAftiii^ijif ^TT. 



Gall'JioneSj two extraordmary cafes relating to thcni, p;^4^t 
Gaidril, F: liis dcfcription of the plan of Ptking^ t* 7Q4- 
Georgia^ account of the heat of the weather thrirr^T3/^^L, 
Gtafs, tn wJndbwsi differtation oh th^ antiquity of Jt, p. 
Gravity^ Spccifici of lirmg men, cfHy towirdi ^cei 



icertam- 
ingit, p. 30. , V '' \ <^' ,^ 

bark in a mortification, p. 379. 
Gfmdal0ipe^ Ifle of,, account of a vificttion.of tfac leprous' 

.-!;.:; .q .triniitiV nt iii.d lo motJ 
. ■ .: ■'...' .'u>::i Ki! jj-jrniDqxs iji'-jiLl A-r^i^'i-'A iV>-^ 

Hapk^ ftate of thermometer tifeit^ J^^'bi^fsf/ii^i^'^ 
— ^— oblitvatidHs^Wttt tti'tW'fcb'ibTO%t7«idD2fr 

7, p. 483. -^^^ •'-' -'' '^ ^''>" =*''' ■i'fi-^''-'^-- ■■' 



flW, an 5ttMi%^ftd«ti 8i'ytftehii».^-b?^4^ ' ^ ^^ •• ' 

fl^«/ of the air, Hitjsi^ ^ttilHiif bn^ft bymWdxI^ 
and Dr. Watfoo, p. 428. ^'i i ^1* "^'3"3 

— -^ of the ^^eather; adcbuiit'tif ^aFiii July 1 7573y Ur, " 

-^ of the weadjer in Georgj*,^ a&6iiitt"«P'!2. 'j^ ^^i.*'* „ 
feds p 556 '"' ^ •< i ^•!" ^"JiJ'w '-'"'■■'S^' f'">'^* 

Suecia.reperta.-^ft^tflki'iii;!?^^.^ CniSoTTr7f.^»75Jj^.!? 
5Ua i»pw^ 
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Ufyard^ Daniel Peter, M. D. his diicourfe on the uleful-* 

nefs of inoculating the horned caule, p. 528. 
Leprous pcrfons in the ifle of Guadaloupe, account of a . 

vifitarion of them, p- 3S. 
Lejiwiihiel^ in Cornwall, effefts of lightning upon the 

church and lleeple there, p* 198. 
Lewis, William, M. B. his experimental oxamipatlon of 

Platina, Paper V. and VI. p. 148, 156. 
Lichen J memoir concerning it, p. 652. 
Lighlj fome experiments concerning its different refrangi- 

bility, p. 733. 
Lightnings its efFedls upon the church and ftecplc of Left* 

withiel in Gornwall, p. 198. 
Limax non cochleata, obfervations on it, p. 585. 
Lime-water^ its lithontriptic virtue, p. 386. 
Limpet'FiJhy found at Bermuda, account of it, p. 859. 
Linnaus^ his account of the faculty called Vigilias Florum, 

with an enumeration of feveral plants fubjeft to that law^ 

p. 506. 
Lingjield^ in Suny, account of an earthquake felt there, 

Jan. 24, i75S,'p. 614. 
isooe^ effeds of a ttorm of thunder and lightning there, 

June 27, 1756, p, 104. 

M- 

Aftf^j, Geographical, the beft form of them, p. ^^3- 

i and Charts, a fhort diflertation on them^, p. 563. 

Magnetifmy and Polarity, given to brafs, p. 774. 

Malverne waters, their good effecfls, p. 23. 

Memoir^ an hiftorical one on the genus of pUftts called 
Lichen, Ufnea, Coralloides, and Lichenoides, p. 652. 

Men^ living, eflay towards afcertaining their fpecific gra- 
vity, p. 30. 

Miltes^ leremiah, D. D. letters to him, with accounts df 
the effefts of thunder and lightning at Looe and Lan* 
reath, June 27, 1756, p. i04, 

— his account of th^ Garlfbad mtec- 

ral waters in Bohen^a, p. 25. '* : 

Millery 



. y-'^r ^ , ~ . hts rr tn^rks on a letter of Mr. John 

^IIJs ;q P. C. Webb, Eiq; printed In PhiiTranf. vol 

xlxjt.VHtn. p:p^. — p: 45^* 

Mitchell^ Sir Andre w, his account of in cirtfaordinjiiy 

.ihpwcr.of bl?ck dufft>, th^^ in thc^lfland of Zeilandr 

Mixtures^ effervcfccnt, (trange effects c» foirte, p. 19. 
Miffat^ in Annandale, a new^edidoal well lacdy ctt/co- 

Mmificditon^ remafKaDic efficacy or tHeT»rk i^^ one, p, 

^\/ffMW/V- 6^5 / 'account^ i^^ trees difcovercd under- 

ground on \\i^ fhorc there, p^ 51. 

^/^i^ffji;r,Jamrs> ?^vD/his ac^ oftljj; ftrange cffcifb .! 
0/ Tome eftervcfccn t niixtures. p. i 9! 

Ai«^/i/tfi>C and.Dpdfon, (ablq* <)fthi variation of the tnag*^ 
netjc needie^ bfjr them, adapted to every five degrees ^f 
]ac^apd loqg^jpjth^ aiorp^freqq^^ p- 329. % 

— i - ■ Wm^ Kis di0ertatidn on maps ^d charts, p^ sifj* 

MurdGch^ Patrick^ his dcfcriptioa of the Ixft form of geo- 

ZTq ^IJSW'^F^ wndad, p. 538. 

MitukUy^ Nicn? M^u. ois accoimc of toe ez&acM^aiy 
cfliaicy of the bark in the dc^un oft kver^ p. 609. 

iWjTMr, Sty. jpoKn, A. Mrhis account oT^^fimie^or,^^ 
<^i|j|^^^^ at Herculancuna, &c"^. Stf« ' ^ 

4 



Iy.N;..I>qEp5: 

Norfolk Boy, obfervafions dn't|iejCa(c'^ 
cured of conyulfivc fitsV^oy |!l^e^ rfi&^a&t^^c^ 

Nmberoi i!he^pettplc of fen^fa;|d^^''ob^^^^ 



P- iS^T 457y 464. 

r. 






; b 

Obfcrvationes anatpoiicp-mcdic^ d«. )ii6rtrt,rd '^Cprj^(S^: 

virgineo, p. 311. '^' " 1? ' 

Oenantbe iquadca fuccp vjrofq crocante of Lobel, farther tfc-^ 

count of its poiibaous efFtfts^ p. S5S. . . 
0/4 its efficacy, taken as a vermitugt^ p^Sg^. .^- 000013^ ^ 
Operation] ^n extraoriiijiary'l&f ictrorM^^ the Q^'ifc^ ' 

yard at Portrmoulh, p, 2??. . i' n F 

OfUPtliay or prickly pear, tflfVas of it^'aiW^^ 

plant, ift-colourmg the juices of living a^iimah, p. igi^. 
Ortb,arM, d. r.iriori quadaaj^p^b^ m S«^X^^^ 

traftatuS, p. 092. . : ;,^:^ ^^ , . -r ..rr ^ '. ,^- 
Ortf;», R^y. Richard, his accolintif ^ft^^CJjr &ta bfcJ^- 

vulfivc fits by th? difcharcc of Wftfrn^j, "riiil i-8?^^^'-''3^ 

Fadernij Can^iHo, his account of the late difcoveries at 
HeKulaneum, p. 49« '^ • - - 




turnouts upon |hc hoad of a jaan, ia,St> BaiiholQdAcw% 



I N D E X. 

TarfoHSy Jam^s, M. D. bis account of foflil M\X$^ and 

other bodies, found in the ifland of Shepey, p. 396. 
Paralytic cafes, the effects of cledricity in them, p. 48i,- 
Patella^ or Limpet-fi(h, found at Bermuda, account of it, 

p. 859. 
PeyJpmeU John Andrew, M. D. his account of a vifita- 

tion of the leprous perfons in the ifle of Guaialoupe, 

p. 38. 
his obfervations on the 

worms that form fponges, p, 590. 

obfervacions on the 



Limax non cochleata purpur fcrens, p. 585. 
— . < obiervations on the 



Alga marina latifolia, p. 631. 
— observations on a 



flight but very particular earthquake, p. 64$. 

— obfervatiOBS on the 



Manchcnille apple, p- 77<i. 
— ■■ obfervations on the 



Coronii Solis Marina Americana^ or American Sea-Sun- 
Crown, p. 84^. 

Peat'pUy account of one near Newbury in Berklhire, p« 
X09. 

iffeopJe of England, concerning the number of them, p^ 

457- 
>■ an anfwer to Mr. Forftcr's letter, 

concerning their number and increafe, 455. 
P^iffgr A ddcription of the plan of it, p. 704. 
Perry ^ Mr. his letter to Dr. Stukeleyw, concerning die 

Earthquake at Sumatra in Nov. and Dec. 1756, p. 491. 
Phmnician numeral -charadbers anciently ufed at Sidon, dif- 

fercation on them, p. 791. 
Plairts^ imprelTions of tiiem on the flates of coals, p. 228. 
• catalogue of the fifty from Chclfea Garden, for 

^7S6f P- 236. 

■ ■ ■■ ■■ obferwrtion^ 00 the flcep of them, p. 506. 

■ ■ catalogue of the fifty from Chclfea Garden^ for 
1757, .p. 648, Platina^ 



I N D E X. 

Flatina^ experimental examioation of it,. Paper V. uA VL 

p. 148, 156. 
Platte Mr. Jofliua, his account of the fbflil thigh4)one of 

an animal dug up at Stonesfield, near Woodftock, p^^ 

Polarity and Magnetifm, communicated to brafs, p« 774. 
Polypusy Sea, account of it, p. 777. 
Poxzuoli^ account of the temple of Serapis there, p* 166. 
Pofifcript to Dr. Whyu's obfervations on Lord Walpde'i 

cafe, p. 385. 
PfingUy John, M. D. on the virtues of foap in diflblTii^ 

the (tone, p. 221. 

■ ■ his account of the eflFe£U of eledridli 

in paralytic cafes, p. 481. 

Problems^ ifoperimetrical, a further attempt to facilitate 

the folution of them, p. 62^. 
Piduney^ M. Richard, his botanical and medical htftory 

of the Solanum Lethale, p. 62. 

■ his obferrations on die fleep cf 
plants, p. 506. 

Pulfij quicknefs of it in coughs, ;ittended with infarAkm 
di the lungs, Ic&ned by blifters, p» 569. 

R 

Rigifter^ Parifh, extra(5t of that in Great SheSbid id Barfc* 

(hire, with obfervatbns, p. ic^6. 
Remarks on Dr. Job Baiter's CSbfervationes dc ceraHinia» 

&c. p, 280, 
Robert foHy Mr. John, his eflay towards, aicertaining tile 

fpecific gravity of living men, p. 30. 

■ ' account of an extraordinarjr 

operation performed in Portfmouth dock-yard, p. 288. 

of the fall of water 



under bridges, p. 492. 

S 
Salt-water J experiments on applying Dr. Halea's nethod" 
of diftilling it to the ftcam-engine, p.53» 
ToL« 50. 5 X SaUiliti^ 



I N D E: X. 

Snipe ^ orTringa, a new-diicovered fpccies of it, p. ^55*; 
Solanum Lethale, Bella- Donna, or Deadly Nightlhade, brief 

botanical and medical hiftory of it, p. 62. 
Soap^ its virtues in diflblving the ftone, p. 221, 386. 
Sponges^ formed by worms, new obfervations on them, 

p. 590. 
Sieam- Engine^ experiments on applying Dr. Hales*$ method 

of diftillmg fait- water to it, p. 53. 
Sieam^ farther experiments for increafing the quantity of it 

in a fire-engine, p. 570. 
StonCy the virtues of foap in diffolving it, p. 221. 
Stones^ remarkable inftance of four rough ones difcovcred 

in an human urinary bladder, extraded by the lateral 

method of cutting for the ftone, p. 579. 
Storm^ efFefts of one at Wigton in Cumberland, p. 194. 

'• — ' r— at Looe and Lanreath, p. 104. 

Stonesfieldy account of the foffil thigh-bone of an animal 

dug up there, p. 524- 
Sumatra^ Ifland of, account of an earthquake felt there ia 

Nov. and Dec. 1756, p. 491, 
Swinton^ the Rev. John, his remarks on a Parthian com 

with a Greek and Parthian legend, never before pub- 

h(hed, p. 175. 

diflcrtation upon the PhoenU 

• cian numeral characters antiently ufed at Sidon, p. 791*^ 

T 

Tables of the variation of the magnetic needle, a fctt, 
which exhibit the refult of upwards of fifty* thodfand 
obfervations, adapted to every five degrees of lat. and 
long, in the more frequented oceans, p. 329.- 

Tendon^ Flexor, one torn out in its whole extent^ and the 
firft joint of the thumb torn ofl^ \\ 61 j. 

Thermometer^ ftate of it at the Hague, Jan. 9^ 1757* 
p. 148. 

Tbermometersy defcription of fomc for particular tries, 
p. 300. 

5X2 S*«A. 



i a n IS ± 

1%ytht^ni 6f a terge trmnai, a feffil Aie dug np^ At 

StonesBeld, near WtxxJftbcfc, In OxfbrdfhWe, p. 524. 
thunder and Lightning, the efieds of them Ih thepariftiea 

of Looe and Lanrcath, Juttc27th, 17*56, p. 104, 
4V*w» Juft. Joan, obfcrvarioncsr anatomtco-mediGse dc 

monftro bicorporeo virginco, p. 311. 
trovers^ Mr. Peter, his fucccfsful treatstent of the gut 

ileum cut thro* by a knifc, p. j^. 
Trees, fome difcovered under-ground on the fliore at 

Mount's- Bay in Cornwall, p. 5 1. 
Tremkky^ Mr. Abraham, cxtraft of a lettjer from Km on 

fcvcraJ curtous fubjefts of natural hiftory, p. 5S. 
— ^^— ■ ■ - his ftstc of the tJierrftometter at 

the Hague, Jan. 9, 1757, p. 148. ^' 
Trigonometn^ abridgement of it, pi 5 j8* 
tumours 9 (ome extraordinary ones opbn tte head of a man 

in St. Bartholomew VHoipitrif p. 356. 
Tringa^ or Snipe, account of a liew^difcovered fpecies, 

P-255- 

. Vafour^ remarks on the opinion of Henry Eela, Efq? con- 
cerning the afcent of it, p. 240. 

Ventilal(trs% attempt to improve the nwnner of working 
ttem by the help of a fire-engine, p. 727, 

Vejfels^ lymphatic, of animals, obi^ra(tk>nsx>n thcif ertg'ui 
and ufe, p. 322^ 

Vigili^Jfprum, account of that faculty, p. 50^. 

yirginia, remarkable ftorm of hail tiiiitKi. p. 746. 

W 
fFall, John, M. D. concerning the good eflFe6ts of MaU 

▼erne waters, p. 23. 
his obfenratiom on the cafe of thcf Nor- 
folk Boy cured of convulGohsby the difchargc of worms, 
p. 8^6. 
IFahnefiej^ Mr. Charles, his better 00 tiieirregulvAiotions 
of a fatellite, p. 807. 

i JValktr^ 



INDEX. 

Walker^ Mr. John, his account of a new medicuial v«^ 

lately difcovered at MofFac in Anitandale, p« iij. . 
fTalpcfi, Lord Horace, fcquel to his account of his own 

cafe (Phil. Tranf. voi. xlvii. p. 43 & 472.) p. 205. 
WarA^ John» LL.D. letter comnTunicated by him, with 

an account of the alterations making in the Pan^iem at 

Hornet p. 115. 

■ his account of the bjack aflize at Ox- 
ford, p. 699. 

fFsrner^ Jof. Surgeon, his account of a remarkable ode 

of an aneurifm, &c. p. 36^* 
■ ■ inftance of four rough ftonea 

cxtfjifted from the urinary bladder of a man, by the 

lateral method of cutting for the ftonct p. 579* 
Wattr^ account of its fall under bridges, p. 492. 
— — frefli, method of procuring it from felt water wkh 

wood-a(bes, p. 635. 
JVaters^ the Carifbad mineral, account of diem, p. 25. 
their lidiontriptic virtue wWi 

lime- water aad foap, p. 386. 

■ Malverne, the good efFe(5t8 of them, p. 23* 
medicinal, at Moffat in Aniuimkle, account ^ 



them, p. 117. Various experiments on them, p. 121. 
Watfon^ William, M.D. memoir concernioig a genus of 

plants called Lichen, &c. p. (>c^zl 
— — -^— ~— — his account of kntit tmi&SBkr 

nary eflfe£b arifiog from coavulfions, p. 740% 

his further account oif the pioi* 



fonous effeds of the Oenanthe aquatica fucco tirofo cro* 

canthe of Lobel, or Hemlock Dropwort, p. 856. 
Welly medicinal, a new one difcovered near Moffat in Aa« 

tiandale, p. 117* 
Weatbety extraordinary heat of it in Joly 1757, p, 523^ 

in Georgia, p. 754. 

Wendlingtn^ P.Joan, obfervado eclipOs lunaris tafbiMatritit 

diesojulii 1757, p. 640. 
Wbitty Taylor, Efq; his difcourfe on the Cinamoft* Caflia^ 

or Canella, p« 860. Wbjit^ 



INDEX. 

tnytt^ Robert; M. D. his account of tihe littiaiitriptrc vir- 
tue of the Carifbad waters, lime-water and foap, p. 385. 
■ concerniiig the remarkable efitfts of 

blifters in leffening the quickneis of the puife in coughs 
attended with infard:tion of the lungs, p. 56^. 

W^i$nr in Cumberland, eSefts of a florm there, p. 194. 

Winibrop^ Mr. Profeflbr, concerning an earthquake firk in 
New England, and the neighbouring parts of America^ 
Nov. 18, 1755, p. I. 

fyindawSj diflertacion on the antiquity of glais in then^ 
p. 6oi. 

Wrigbt^ Edward, M. D. lus account of an experiment, 
whereby it appears that ialt of fteel does not enter the 
la(5teals, p. 594. 

Wood'ajbetj tlxir ufe in diftiUing firefb water from fea- 
water, p. 635. 

WooUer^ Mr. his defcripdon of the foflil flceleton of an 
animal found in the akim rock near Whitby, p.7&6. 

W^rmt^ account of a boy cured of convuldve fiu by the 
difcharge of fome, p. 518. Other cafes of the like 
nature, p- 839. 

■' ^that form fponges» new obfervations on them» 

p. 590. 

^ ' ' Z 

ZitUtnd^ ifland of, account of an extraordinary Ihower of 
black duft which fell there^ Oft. %0t 17559 p* 297^ 



ERRATA. 

P. 769. /. 3. read the order of 

P, jgi, I. 6. for Oxon, with a commas read Oxon. with 

a full-point, 
P. 792. /. 5. of the quotations ^ for Frocl. read Froel. 

In the Contents to Part I. of this Vol, Page 5. /. 21. ySr 115. 
read 1 1 7. 
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